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In this illust many different types of implements for deep-sea biological sounding have been collected as possible. They would not all be used at 
once as here shown. Only a few of the typical forms of marine life found are shown. 


THE LIFE OF THE DEEP SEA.—[See page 438,] 
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the ants are deep feeding, and hence which ars 
ost suitable for dry, insufficiently water soils 

( ns a species of wheat which had the 
ower to dig six feet down in its search for food and 


1 be better adapted to the dry regions 
one that could dig but four. There 
tain species of wheat that do splendidly in 


natura sol sandy soils. but whose roots are too 
eak to dig through heavy soils This cannot be 
letermined by simply pulling up a stalk It requires 


ch al investigation as this instituted by the gov 


I é 
Anotner thing 1ich has been proved by the inves 
gati of root development is why land laid down 
grass ade better It has long been known that 
hel he ild prairie is first broken the soil is 
ello moist, and rich, producing abundant crops 
Afte i few vears of continuous cultivation § the 
al condition of the soil changes. The soil grains 
e finer vhich is bad; the soil becomes more 
on nd heavier to handle; it dries out more 
| I ised to it balks worse, and often 
urd ods he lowed This compact 
s it diff t 1 } young roots of plants 
It also causes an insufficient sup 
the soil and makes it sticky when wet 
dt » that hen loosened by the plow it 
s sily blo awa This is because it lacks roots 
ght wrt—stout, hardy, deep-reaching roots 
A littl ble f soil conditions has been prepared 
sll i t se root investigations wil 
i é hich \ nt sting ind 
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( i te ( ‘ the oblem of aerodynamics 
vhat s sorely needed, namely, ripe engineering un 
derstanding Beginning where the ill-starred Lilien 
thi ended, he arried the biplane glider to a point 
of perfectior here there was little left to do but to 
fit it ith a motor His experiments with machines 
of many superposed surfaces may well be regarded 
i is The many glides that he made proved 
once and for ill that if a multiplane machine 
be used it must be a biplane As an engineer 
es the necessity of a rigid construction of planes 
d gave us the trussed biplane vhich the Wrights 
i made familiar 
One iy form some idea of the value of Chanutes 
ork when we consider the fact that it is almost im 
ossible to write a critical article on aviation without 
referring to his investigations Lilienthal, Chanute 
Langley and Maxim are the four names that ll 
ver be inseparably linked with the early stag Mf 
flying machine development, the stages that preceded 
ccessful invention of the first man-carrying a- 
I by the Wright brothers These four me 
ited an inquiry which for years had been d 
th such absurdities as the finding of perpe i } 
tion and the squaring of the circle, to the digi rf 
a legitimate engineering pursuit The fruits of ir 
abors we see in the hundreds of machines that yw 


fly in Europe and in America—the realization of an 


ige-long dream 
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ELECTRICITY. 


ric lamp is described in a recent British 


A novel elect 
ts of a Geissler tube coated on the 


patent. It consi | 
inside with pho orescent sulphides. The tube is fill- 

i with rarefied #as, preferably helium. It is claimed 
e( ‘ 


ent traverses the tube it excites the 


that when a curl | : 
producing a white light of 


phosphorescen! ( oating, 
high efficiency 

The Russian g »vernment has hitherto found it im- 
in touch with Kamschatka during 
owing to the severe winter 
the aid of wireless teleg- 


possible to keep 
two-thirds of th: 
storms. Now, however, by 
raphy, this region may be kept in communication with 
A series of 


year, 


the rest of the world all the year round. 
stations has been established, and special inducements 


are offered to operators who will take charge of these 


isolated points. 

Suburban electric cars are usually provided with 
air whistles, operated by the compressed air of the 
When the whistle has to be sounded 
frequently procedure causes a serious drain on 
the compressed-air reservoir. To obviate this diffi- 
culty, an electrically-operated horn of a type com- 
monly used on automobiles has recently been tested 
on a storage battery car operating on the Watchung 
branch of the Erie Railroad. 


air-brake system 
this 


The pumps for drawing water from the lake at Chi- 
cago to dilute the sewage of the city are to be operated 
by electric motors. Recently, one of the triple-expan- 
sion vertical engines was replaced by a 750-horse- 
power motor. This motor, though but a small ma- 
chine compared to the steam engine, has the same 
pumping capacity, namely, 40,000 cubic feet per 
minute. It is operated with current supplied by the 
hydro-electric transmission system of the Sanitary 
District, at a pressure of 12,000 volts, and stepped 
down to 2,300 volts. 

The operator at the wireless telegraph station of 
the Mare Island navy yard recently picked up mes- 
sages exchanged between Key West, Fla., and Norfolk, 
Mare Island station to Key 
Transmission wirelessly 


Va. The distance from 
West is nearly 4,000 miles. 
over a distance as great as this is considered quite 
an achievement, even over water. In the present case, 
however, the message was transmitted over land, and 
had to cross the Rocky Mountains before reaching the 
Island It may therefore be con- 
phenomenally long wireless transmission 
possible by unusually favorable conditions of 
Transcontinental wireless telegraphy 


antenna at Mare 
sidered a 
made 
the atmosphere. 
is still a thing of the distant future. 

Heretofore there has been considerable bother in 
supplying the U. S. Navy Department with electrical 
apparatus, owing to the fact that each bureau had its 
own standard, which differed from that of the other 
bureaus. Recently have been held with 
representatives of the different bureaus, and with ex- 
perts from leading electrical motor manufacturers, 
and a definite standard has been adopted for motors 
and controlling apparatus that shall apply to all the 
bureaus of the department. It is believed that by this 
method a considerable economy may be effected. 


conferences 


An ingenious fireman at Everett, Mass., has con- 
structed an electric fire whistle. Heretofore this town 
has used the steam whistles of different factories, but 
when these whistles failed them, it was found neces- 
sary to s,ek a substitute. The electric whistle which 
has been adopted consists of a series of diaphragms, 
eight in number, each vibrated by sixteen small elec- 
tromagnets. The diaphragms with their coils are 
mounted one above the other, and all are incased in 
a cylinder, open at the top, from which the sound 
issues in great volume. 

Writing in the Yale Scientific Monthly, the general 
superintendent of motive power of the Pennsylvania 
Railroad predicts that carbon lamps will be replaced 
by tungsten lamps for train lighting. He states that 
the life of the tungsten lamp has been greatly in- 
creased by the use of what is known as a “hot circuit.” 
When the lamps are switched off, instead of breaking 
completely the electric current, they are switched onto 
a small battery current just. sufficient to keep the fila- 
ments hot and barely glowing. This prevents them 
from becoming brittle, and hence they are not so 
liable to breakage under the vibration and jars inci- 
dental to railroad travel. 


Attention has recently been directed to the advan- 
tage of letting an electric car coast as much as pos- 
Sible, and checking devices have been employed on 
the cars to keep track of the coasting periods, thereby 
determining the relative efficiency of different motor- 
men in this direction. The operators of the cars, 
however, have not looked upon these devices with 
favor, and certain companies have found it to their 
advantage to treat the situation in such a way that 
the motorman will consider that the checking device 
is keeping account of his economy, rather than his 
wastefuiness. This feeling has been prompted by giv- 
ing bonuses for such men as operate their cars most 
economically. 
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AERONAUTICS 
The secretary of the International Aero Federation 
has held up the award of the $10,000 prize to Moisant 
for the Statue of Liberty flight on Grahame-White’s 
protest. 


Brig.-Gen. James Allen, chief signal officer of the 
United States army, was taken up by Mr. Grahame- 
White in his Farman biplane during the Philadelphia 
meeting. 


On November 18th Grahame-White passed over the 
navy yard at Philadelphia, and crossed the Delaware 
River into New Jersey in his Farman biplane He 
came back by the same route. 


The Patent Office has felt the boom in aeronautics. 
The applications covering various machines and meth- 
ods of control come in at the rate of ninety a month, 
or about three a day 


A prize of $5,000 has been offered by the Havana 
Post for a flight of over 90 miles from Key West to 
the Cuban capital. The flight will be a difficult one 
on account of the strong wind that generally prevails 
along the coast of Florida above the Gulf Stream. 


The Aero Club of France has decided that aero 
planes, before being offered to the public for sale, 
must be subjected to an official examination, so that 
their construction may be guaranteed. It seems to 
us that what is wanted more than such inspection of 
machines is the governmental examination of pilots. 


The Kaiser’s brother, Prince Henry of Prussia, has 
become a licensed aeroplane pilot. He succeeded in 
obtaining a license from the International Aeronan- 
tic Federation after three or four weeks’ lessons ut 
Darmstadt under the tutelage of August Buler, a 
German aviator. 


John B. Moisant, who won the Statue of Liberty 
prize, is to tour the country at a salary of $104,000 
a year. He will be one of several aviators who have 
been engaged by an organization to constitute what 
may well be termed an aerial circus. The same 
organization has engaged Hamilton at $72,000 a year. 
Among other men who will fly with the circus are 
Simon, Barrier, Audemars, and Frisbie. 


On November 23d J. Armstrong Drexel broke the 
world’s record for altitude at Philadelphia. In Gra- 
hame-White’s 100-horse-power Blériot monoplane, he 
rose to a height of 9,970 feet. In all likelihood he 
went even higher, for the ink of his barograph gave 
out at 9,970 feet. Drexel was in the air an hour and 
twenty minutes. So rapid was his descent, that he 
was made ill. 


Secretary of War Dickinson has recently returned 
from a four months’ tour of the world. While in 
France he visited the Camp de Chalons and made 
three aeroplane flights with noted aviators, the long- 
est being over a half hour’s duration. Having had 
a complete demonstration of what has been accom- 
plished abroad in military aeronautics, he is quite 
aware of the backwardness of the United States, and 
he expects to recommend at once the purchase of 
at least ten aeroplanes for our army. He believes 
that every army post should have one or more ma- 
chines. 


A balloon flight from the Pacific coast to the At- 
lantic coast may possibly be attempted next year. 
P. Chester Thompson of New York has promised 
$10,000 to finance the trip, and will give in addition a 
trophy of $1,000. The offer was made to Charles J. 
Glidden, and by him accepted. H. H. Clayton, who 
was aid in the balloon “Pommern,” which won the 
International Balloon Race in 1908, will be the pilot 
for the coast to coast trip. Mr. Thompson makes no 
conditions as to the trip other than that the start 
shall be made at some place on the Pacific coast, and 
landing not less than fifty miles from the Atlantic 
coast. 


There is at present under construction at the naval 
construction works of Messrs, Vickers, Sons & Maxim, 
Barrow-in-Furness, England, a mammoth dirigible de- 
signed for the exclusive purpose of co-operating with 
the navy. The utmost reticence is kept by the authori- 
ties with regard to details, but it has transpired that, 
when completed, it will be the largest armed dirigible 
in the world, larger than any of the Zeppelin type. 
It has a carrying capacity for a crew of thirty-four, 
but only six officers and men will at present be re- 
quired, The engines are of 200 horse-power, and the 
airship is designed to make long voyages in all con- 
ditions of the weather. The gas bags are covered with 
a metallic coating, which makes it both rigid and 
protective. It will be equipped with special aerial 
weapons, the exact nature of which is not yet known, 
Special crews are now undergoing training in aero- 
nautics under the commander of naval airship ‘No. 1,” 
Lieut. Neville F. Osborne, R.N., one of the torpedo 
experts of the British Navy. The second-class cruiser 
“Hermaine” has been selected for special duty to 
Britain’s latest acquisition. 
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A department of public health has been created by 
the American Museum of Natural History for the 
benefit of the community’s health. There is at pres- 
ent no comprehensive collection of bacteria in the 
United States. A laboratory will be installed, and 
will keep under cultivation a complete collection of 
bacteria. Public exnibits will be held, which will deal 
chiefly with certain phases of municipal sanitation 
The curator in charge of the new department wii! be 
Prof. Charles Edward Amory Winslow. 


The Royal Prussian Aeronautical Observatory at 
Lindenberg is considering the establishment of a fore- 
casting and storm-warning service for aeronauts, on 
a larger scale than has ever before been attempted 
It is upper 
air currents, by means of pilot balloons, to the regu- 
lar routine of the stations of the Public Weather 
Service, and to centralize the reports of these observa 
Lindenberg The publication of an afte: 


proposed to add the observation of the 


tions at 


noon weather map is a part of the programme 

The Chilean government is planning to erect a 
meteorological observatory near San Bernardo, a 
short distance south of Santiago, as a part of the 


elaborate reorganization of the national meteorological 
service, recently undertaken. The German director 
of the service, Dr. Walter Knoche, is now engaged in 
establishing stations throughout the country, and 
equipping them with French and German instruments 
of the latest type. The central office is at Santiago. 
An office to handle the marine work of the service will 
be established at Valparaiso. - Terrestrial magnetism 
and aerological observations are to be included ulti- 
mately in the programme of the new service. 


The forecasters of the British Meteorological Office 
have always felt keenly the need of more telegraphic 
observations from the regions to the westward of the 
British Isles. Wireless reports from steamships have 
not proven so valuable as had been hoped, but they 
are still regularly received, and with improved meth- 


ods of transmission may ultimately become a mosi 
important auxiliary to the land observations. A re- 
cent notable extension of the meteorological réseau 


to the westward was, however, effected through the 
establishment of a regular telegraphic station at 
Funchal, Madeira, and it is hoped that similar sta- 
tions may finally be secured in the Canaries and the 
Cape Verde Islands. Weather reports from the Azores 
have been received daily by telegraph for some years. 


It is usual, before the ascent of a manned balloon, 
to send up one or more pilot balloons, i. e., small 
free balloons with no basket attached, the course of 
which is followed with a theodolite, or otherwise, in 
order to determine the force and the direction of the 
air currents likely to be encountered by the aeronaut 
In order to make this process possible by night as 
well as by day, a luminous pilot balloon has been 
introduced by S. Paul, of Aix-la-Chapelle. An elec- 
tric lamp is installed inside the balloon, being fed by 
a small battery suspended beneath. The transparent 
envelope is red, an arrangement that makes it easy 
to-distinguish the balloon from the stars, when it 
reaches a great altitude. To facilitate the recovery 
of the balloon, an automatic valve is provided, which 
opens at a predetermined altitude and allows the ap- 
paratus to fall to the ground. 


When we speak of a metal being in a crystalline 
state, we almost invariably associate that state with 
the idea of hardness. Even practical metailurgists 
entertain this notion, although, as a high authority 
has pointed out, in the pure ductile metals the crystal- 
line state is actually the soft state. A large part 
of this softness is ascribed to the instability of the 
crystalline structure. When a metal is drawn into 
its tenacity is enormously that of 
iron four times, that of pure gold three 
times, and that of silver and copper still more. But 
investigation shows that metals that have been thus 
treated show a micro-structure in which deformed 
and broken-down crystals are imbedded in a non- 
crystalline mass. In the process of hardening a 
metal, its crystalline structure is broken down, and 
it passes into the non-crystalline form. 


increased ; 
more than 


wire, 


The second and concluding volume of “Das Klima 
der Schweiz,” by J. Maurer, R. Billwiller, Jr., and 
C. Hess, containing the tabulated statistics of the 
climate of Switzerland, has just The first 
volume, containing the descriptive text, pub- 
lished last year. Switzerland accordingly now takes 
its place among the countries whose climatography is 
represented in a single comprehensive work. In zgen- 
eral, climatographic literature is scattered high and 
lew through a vast number of books, many of them 
difficult of access, and it is therefore extremely grati- 
fying to note the appearance of a work that saves one 
the trouble of exploring a whole library of memoirs, 
scientific journals, officials reports, etc., in order to 
unearth the existing information as to the climate 
of a particular country. 


appeared 


Was 
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For the second time the Scientiric AMERICAN medal 


for presentation to such American individual or cor 


poration as has produced and exhibited in the Ameri 

Mu um of Safety within a recent period of years, 
the best perfected and practical device for conserving 
human lif ind limb in the processe of productive 
industry, is a ded on > ember 2ist, at the for 
mal opening t rmanent Exposition of Safety 
it the Mi ie nee gz Societe Building 
in New York if A distinguished audience thronged 
the auditorium after visiting the museum on the sixth 

) t git ng Society's building 


Mr. Philir I Dodge president, called the meet- 


ing to order Greetings from the President of the 
United Sfat and from Associate Justice Charles E 
Hughes vere read Among the speakers were Mr 
Edson S. Lott, Dr. Norman E. Ditman, Dr. W. H. To 
man, the \ a. Go 1 Martin, and M1 
Ss. ( Dunham, w » presented the Traveler Insurance 
mpany’s medal to the United States Steel Corpora- 


arkable care in safeguarding their 


wt, industrial art 

The presentation of the S¢ rivic AMERICAN gold 
medal followed t ad-lre . being made by Prof. F. R 
Hutton, who announced that the medal was awarded 


to the Patent Scaffolding Company of New York for 
onstruction of masons’ suspended 


platforms. The medal was accepted by Mr. Alfred E. 


Davids« ri tl om pal 

The high | has brought its own problems, 
which are I being solved in many instances 
The rection of each of the modern skyscrapers has 
taken {ts toll in human liv while masons and brick- 
layers were working on wooden scaffolds supported 
by horses and tilevers Abroad, particularly in 
France and Germany, a building being erected is 
surrounded vy a forest of timbers supporting the 
scaffolding I his nt time is everything, and 
buildenms will not SO £ to the expense of such rather 
useless constructions hence the dangerous if eco- 
nomical plan noted abov In five years in New York 


alone there were 660 deaths caused by falls from new 


buildings, while 177 deaths were i1used by falls from 
scaffolds alone Since the introduction of the new 
form of ff t I fatal a 1 s 
where it nu In t ist two years 319 build 
inge were erected with it aid, and 8,265 machines 
were employed, and the men were all unharmed 

he construction will readily be understood by refer 
ence to the engraving The scaffold is interrupted so 
as to mak ections ten feet long At the ends of 
each section of 


planking are a 
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of the four levers at each corner The speed is very 
considerable, and permits workmen to operate in 
sections, which is often important when material does 
not arrive, or where there are many openings. One of 
our engravings shows a building with part of the brick- 
work in place and a scaffold warped up at an angle. 
The great denger in scaffolding is in the use of im- 
perfect and worn-out material, and for this reason 
with the present device inspections are constant, and 
all worn parts are replaced at the end of each job. 
We are indebted to Mr. R. T. Bacher for technical 
information in the preparation of this article. 
-— — + e+e —- — — - 
So 





1ething About Pipe Covering, 
Nowadays, when there are so many factories 
equipped with steam boilers, in order to operate their 





Scientific American medal for devices conserving 
human life and limb. 


machinery by steam power, to boil their products 
by steam, to heat their premises with it, or which 
circulate hot or cold water throughout the entire 
establishment, there are still concerns to be found 
which have protected neither their boilers nor their 
steam or water. conductors, by means of heat-insulat- 
ing material It often happens, for instance after 
he holidays or other prolonged period of idleness, 
that the conductors, during the severe frosts of win 
ter, will be completely frozen up, so that the ice 
inside them must be melted with the aid of hot coals, 
before work can be resumed This neglect entails, 


moreover, other damage, for instance, loss of heat 
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with an increased consumption of fuel, the amount 
of which, in such a factory, will reach a respectable 
sum annually The radiated heat from the steam 
boiler or the steam pipes, is quite bearable in Winter, 
but in summer, it is less pleasant or desirable, not 
only exercising a bad effect in some departments, but 
causing the workpeople to becom prematurely 
fatigued. On paying a visit, for instance, to a factory, 
perhaps quite modern in arrangement and equipped 
with the latest technical improvements, in which the 
portions of the boiler not built in and the steam and 
water pipes are not covered, it is liable, at first sight, 
to create an unfavorable impression, with the visitor; 
it suggests slovenliness or that the factory proprietor 
begrudged useful expenditures. 

We shall proceed to show how the covering can be 
accomplished, with small outlay and inconsiderable 
expenditure of labor, at a time, when perhaps the 
factory is not so busy, and by its own working force, 

The covering for heat insulation, can be carried 
out with widely varying material. As heat-protective 
substances we have principally Kieselguhr (infusorial 
earth or fossil meal), cork or wood dust, straw or 
spun glass, also loam, clay, and the like, formed 
with the aumixture of a fibrous substance, like asbes- 
tos fiber, tow, cow-hair as a binder, into slabs, pipe 
segments, etc., or woven into rope, braid, or mats 
and fastened or directly applied to them. 

The requirements of a good, practical heat-insulat- 
ing substance are about as follows: It must consist 
of a substance that is a bad conductor of heat, must 
be as light, cheap, and durable as possible, must 
not chip off or crack nor resolve itself iato powder 
when perfectly dry. The first conditions may be 
met by the material itself, the last-mentioned a proper 
binding substance will insure. Kieselguhr, with or 
without granulated cork, is an effective heat-insulat- 
ing material, combined with loam cr clay and mixed 
as a binder with molasses, suitably diluted with water, 
water-glass, or a small quantity of flour in water, or a 
weak solution of glue. To promote the holding to- 
gether of the mass, even in a dry condition, we incor- 
porate with it, where it is to be used on a hot surface, 
preferably asbestos fibers, for colder or cold objects 
cow hair, tow, mineral wool, or other fibrous residues 
of spinning processes. 

For Leat insulation, as a rule, one mass will usu- 
ally suffice, but use is nevertheless to be recommended 
of two masses, differing in composition, one of which 
serves as a foundation mass and is applied directly 
to the object, or in other words on the metal: it 
must adhere 
firmly to the 
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metal and be 
more heat-re- 
sistant than 
the second 
substance, 
which is ap- 
plied over the 
ground - mass, 
For the latter, 
which comes 
into dircct 
contact with 
the object to 
be insulated, 
and in conse 
quence dries 
more rapidly, 
but is also ex- 
posed to the 
risk of crack- 
ing or peeling 
off, molasses 
and water- 
glass for the 
binder and as- 
bestos fiber are 
in order, 
while the sec- 
ond insulating 
substance may 
consist only of 
a thin glue 
solution, or of 
flour, m a de 
into a paste 
with boiling 
water, and 
cow hair or 
other cheap 
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Masons’ suspended platforms worked individually as units. 
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The safety scaffolding enables brick to bé 


refuse of ani- 

mal or vege 

(Continue on 
page 44°.) 


laid at any story. 














+ 


sa oF 


e 





Aadays the 





ER 3, IgTO. 


Scientific American 


437 


ELECTRIC HOT-WAIER SUPPLY ‘S35 728 


The utilization of household electric heating devices 
has great increased in the past few years, thanks 
to the «« nience and safety of these apparatus and 


the interesting novelty of their employment. The one 
great drawback has been the cost of electricity to 
run them, and this limitation has directed electric 
heating into the channel of utilization in a great 
variety of current-consuming devices—small cooking 
utensils and ‘eaters for special purposes—and has 
prevented its utilization in appliances developing 


large amounts of heat. A new ap- 


BY JOSEPH B BAKER 


two reasons, viz., transformation losses between cen- 
tral-station coal pile and heat generated in the con- 
sumer’s translating device, and poor central-station 
load factor due to the natural irregularity in demand 
for current for lighting. 

To discuss the first-mentioned reason: It is true 
that the efficiency of conversion of electricity into 
heat is one hundred per cent; but this energy trans- 
formation, made on the consumer’s premises, is only 
the last one of a series of transformations. The aggre- 


gate of the heavy ldsses back of the delivery of thé 
electric current to the consumer—that is, in the 
chain of transformations from the heat energy repre 
sented by the coal pile into electrical energy at the 
central station switchboard—has made electrically 
generated heat prohibitively expensive when largé 
amounts of heat were required, in the household and 
under all customary industrial conditions. 

As to the second reason: Even with ‘he existing 
transformation losses, electric current for all pur- 
poses would cost the consumer 
much less than it does at present 





pliance which promises much in 
popularizing the consumption of 
electricity for supplying hot water 
in considerable quantities utilizes 
the heat-storage capacity of a mass 
of metal to deliver hot water of 
any desired temperature at any 
time when it is needed, whether or 
not the electric current is turned 
on at the time. 


This electric heat-storage system MIXING AND 


‘ DRAW OFF 
marks an important step in the dis- VALVE 
tribution of heat by the medium 

> MAGNESIA 


of the ordinary electricity supply 
mains. And in this respect it re- 
peats the history of gas light and 
electric light distribution. Time 
was when every household made its 
wn candles. Then came oil lamps, 
jurning oils of animal and veg?- 
table origin, and later, kerosene 
lamps requiring a chimney. The 
introduction of gas was the first 
step in the distribution of light and 
heat for the whole community from 
a central generating station; and 
with the development of the inter. 
nal-combustion engine, gas also be- 
came available for power purposes. 
But hitherto electricity, the great 
rival of gas as an agent for the 





distribution of light and of power, 





were it not that although the elec- 
tric light is the main load in every 
central station, the output from the 
station fi lighting is ve rregu 
lar through the twenty-four hours 
of each day. The demand for tight 
reaches a maximum, or “peak,” at 
a certain hour every day—later or 
* earlier according to the advance of 
the season—and a large amount of 
central-station machinery, capable 
of delivering the electricity for this 
peak load, must be installed, al- 


time. During the remainder of the 
twenty-four hours the greater part 
of the machinery is idle, though 
continuing to draw interest on the 
heavy investment of capital which 
it represents. 


in To summarize: The private con- 
5 sumer pays at a high rate for his 
4 kilowatt-hours of electricity, on ac- 


count of inefficient generation of 
power, and uneconomical! utilization 
of the central-station plant neces- 
sitated by the irregular demand for 
light; and this existing high rate 
has delayed the general introduc- 
tion of electrical appliances 

The transformation losses men- 








has been at a disadvantage for use 
in the local production of heat, for 


AN ELECTRIC HEAT STORAGE SYSTEM FOR SUPPLYING ELECTRICALLY HEATED WATER 


IN CONSIDERABLE QUANTITIES. 


tioned can not be reduced mate- 
(Continued on page 448.) 


MOTOR-DRIVEN PLOW AND CULTIVATOR 


For centuries men have cultivated the soil by means 
of simple plows pulled by animal force. Although 
these instruments have been improved as much as 
possible to the extent of accomplishing the work they 
were designed for, they proved not td be effective 
enough, for the cultivation of vast territories in the 
proper length of time and with the comparatively 
small number of hands available. 

For this reason, the Fowler system, consisting of 
two locomobiles, pulling a set of plows back and forth 
between them, was put into operation, which, in its 
time, was a great improvement, being the first big 
and successful step toward mechanical plowing. Un- 
fortunately, the price and the cost of running of such 
machines are only in the reach of the owners of very 
large estates. 

Traction engines, meeting the requirements of 
smaller farmers, were brought out by English and 
American manufacturers. They al- 
lowed the use of two, three, or more 


BY H E MILLER 


quirements of a motor-driven cultivator is the Univer- 
sal agricultural motor car, put on the market by the 
St. George’s Machine Works at Zurich, Switzerland. 
This machine was brought out after two years con- 
tinual experimenting and laboring, and received the 
unanimous approbation and admiration of Swiss and 
foreign farmers, who met to witness a demonstration, 
given before the Swiss Agricultural Society in April 
last at Zurich. The secret of its success lies in the 
fact that in this machine the problem of mechanical 
laboring is met on the principle of replacing the plow 
by the hoe. Men had used this tool (the hoe) long 
before they learned to employ animal force for pull- 
ing their plows, and at all times farmers who wanted 
to work a field specially well, returned to the use of it. 
Imagine several rows of hoes, fixed on a revolving 
drum, which is fastened at the rear of a wagon and 
driven by any kind of a motor, which at the same time 


propels the vehicle. Such a combination permits to 
hoe a strip of great breadth to any depth desired, 
with the minimum of energy necessary, because the 
car, instead of meeting resistance to its movement, 
works itself forward by the action of the drum and 
hoes. For this reason the car itself can be made very 
light and requires a comparatively smal! motor, 
whereas it leaves the field thoroughly worked te any 
depth required, ready for sowing. This machine is 
worked by one man. 

Each machine is supplied with a number of sets 
of tools, varying according to their application; and 
it may be specially mentioned that dry farming, accord- 
ing to the method originated by Mr. Samue! Campbell 
in the United States, which is almost universally 
known to-day, can be admirably performed by employ- 
ing this machine. 

Although any kind of motor could be used for agri- 
cultural purposes, internal-combus- 
tion motors or electric motors are 





furrow plows, attached to them and 
working under the direction of one 
or two men only. 

In spite of all the remarkable 
service done by such machines un- 
der favorable conditions, one must 
concede that they are utterly in- 
effective, in hard ground, because 
of the engine not having traction 
effort enough to pull the plows in 
spite of all the weight put on them, 
while in soft ground this same 
weight causes the machines to stick 
hopelessly in the field. 

This is the reason why even now- 
f motor-driven im- 








practically the only ones considered 
for this purpose. The future also 
in this line will be in the crude 
oil motor, the application of which 
for traction purposes is now a cer- 
tainty, since the St. George's Ma 
chine Works has put on the market 
small high-speed Diese! motors of 
5 horse-power output at 750 revo 
lutions per minute The actual 
type of car is fitted with a 35 horse- 
power gasoline motor of 800 revo 
lutions per minute, whose power is 
transmitted through a cone clutch 
to the gear box, similar to the 
arrangement in a normal auton 
bile truck. From this gear 
three independent st tra 








plemen wwing is by no 
Means a one, as it could 
be made, machine, avoid- 
ing the itioned funda- 
Mental dis itages, would meet 
a very great So far the 
only machine {ifilling all the re 
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chain drive to the |! wheels 

allowing r and 4 
n page 448.) 


/ 
though this load only lasts a short. 
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THE LIFE OF THE DEEP SEA 


THE MODERN SCIENCE OF MARINE BIOLOGY 


BY HERBERT T. WADI 

















= l ing hed ceanographe! 
! i the | d State remarked ip an 
add mac a fe ears ago before the British Asso 
for the Advancement of Science, that “The 
é t ist quarter of a century 
i I anit na 
Kn 2 ine great yages 
oiumbu l I lro-da n t than ve! 
I belt inifest in d -sea biology rhe 
method nd : iratu used mn the tudy of the 
und =the living fort are a replete with 
a he results obtained are valuable to science 
rl ‘ ) inimal | is varied as tl 
i ind the nditior inde ! h it exists ar 
] In fact t 5 sua to divide 
the animal life of the deep sea into three great cate- 
I f ese, the Plankton, consists of 
rea the most part minute to be found 
nearly eve here floating in great abundance on the 
irface of ft open ocean Next come the Pelagic 
ns vhie ! near the surface, but choose tl 
opel aly eference te shore water moving about 
ther in schoo i n the case of the smaller fishes, 
or singly as do the whales and sharks. Finally there 
the ba tlian fauna, the life of the depths known 
a the Bentho vhich embraces the inimals living 


below a depth of 500 feet or about 85 fathoms, and 





inel fort arying from fishe swimming freely, 
te ea-urchin hrimy rabs, crinoids and a great 
number of microscopic organisms. The area inhabited 
by tl bassalian fauna lies for the most part below 
tt yint whe in ht penetrate ind is o 
on nd I temperatu Here tl pr ires 
are great nd at a depth of water of one mile 
t I experienced a pressure of 2.3 pounds to 
the square inch as compared with the 15 pounds to 
the quare inch at the earth’s surface due to an 
atmosphere rising to a height of about 40 miles In 
the deep sea tl ressure increases proportionately 
with the i rease of depth or roughly by a ton per 
quar inch for every mile or thousand fathoms of 
deptl 
FAMOT PEDITIONS 
Oceanograp! { the ience that deals with the 
ly th eal ts currents, winds, bed, water, 


and inhabitants, bears a most obvious relation to navi 
coliection of data relating to 
depths and currents was undertaken rather for prac 
tical ends than fe theoretical investigation By re 
ferring the depth obtained by the sounding lead and 
line to the bathymetrica hart, and the sample of 
the bottom brought up in the arming, or tallow in 

recess a he lower end of the lead, to a lithological 


chart on which the nature of the bottom at different 


points i ndicated, the navigator is enabled to ascer 
tain hi ition, especially on certain well trave ed 

1 rol ! t! onditions have been carefully 
observed and recorded In most cases early hydro- 
grap! work and deep-sea exploration were under 


taken by naval officers of scientific tastes who became 
interested in the biological questions arising in such 


exploration, both in so far as they concerned fisheries 


and as. mere scientif problems. Thu in 1818. John 
Ros vhil ounding in Baffir Bay found an Asteria 
it a depth « 984 fathor nd from this time t 

was a growing interest in the for of life that might 
be found at or near the bottom of the ocean In 1846 


the United States Coast Survey undertook an investi 
gation of the Gulf Stream, and in 1860 while making 


ndings for the Atlantic cable between Ireland and 


Newfoundland { ind Serpula were brought up 
from depth f 670 and 1,240 fathoms. On a scien 
if expedition Pourtal in the United States Coast 

Survey ‘ ( n” dredged down to a depth 
of 600 at he then the British steamships 
Lights rhe r made what have been 

tert aul t 1 exploration As a 
I iit t! t tudy the bottom of 
the ocean, interest ir olog prob! in this new 
fleld was stimulated, and when t ; hip “Chal 
y started on its memorab irs’ cruise 


¥7 deep-sea biology was placed on a founda- 
work of the “Challenger” was largely in 
the Pacifi but in the Atlantic along the 


oast of North America the United States Coast Sur- 
vey vessel Blake under the scientific direction of 
the late Prof 
portant cruises. The success of the 


Alexander Agassiz, made several im 
Blake” led to 


the construction of the Albatross” in 1883, and this 





sel, shown our frontispiece, is stil n service 
and entitled to first place on the honor roll of deep- 
sea exploration, in addition to its other work for the 
United States Fish Commission Supplied with spe 
ial machinery for sounding and dredging as well 
as with !aboratories for the scientific staff, it soon 
became a veritab.e and complete oceanographical 
laboratory itsell Its deep-sea work was under th: 
direction of Prof Agassiz who until his recent 
lamented death was the recognized leader in this field 
Atlantic 
oast the “Albatross” was transferred to the Pacific, 


of scientific endeavor After service on the 
where many discoveries were made on cruises that 
included vast areas hitherto unexplored. On the Af 
antic since about 1881 the United States Fish Com- 
mission steamer “Fish Hawk,” when not engaged in 
fish hatching, has been used for dredging and other 
deep-sea biological work. Sharing the honors with the 
“Challenger” and “Albatross” have been the various 
vessels of the Prince of Monaco, who to-day is one 
of the most active students and patrons of ocean 
ography From 1885, when he commenced fis scien 
tific exploration in his ocean-going yacht “Hiron 
delle” to the present day, when aboard his “Princess 
Alice” well equipped and specially designed for deep 
sea exploration, he has been engaged a great part ot 
each year on scientific expeditions. Nor his interest 

oceanography confined to the sea; for the recently 
completed oceanographical museum at Monaco forms 
an imposing and useful monument to the scientifi 
activity of the Prince and affords not only a home 
for his collections, but laboratories for investigators 
Another ship more recent is the Norwegian vessel 
Michael Sars put in commission within a year, 
and now under charter to Sir John Murray, the 
famous Scotch oceanographer and veteran of the 


‘Challenger expedition, the compilation of whose 
valuable records he brought to a successful close. The 
‘Albatross” and the “Princess Alice’ stand out as 
the only vessels engaged in such exploration which 
have been maintained in constant commission over 
extended periods of time 
DEEP-SEA APPARATUS 
First and most important of the various devices 
for sounding and collecting is the sounding machine 
by which a lead or weight at the end of a fine steel 
piano wire is dropped to the bottom, together with a 
registering thermometer and a cylinder or other ar 
rangement which opens to inclose a sample of the ooze 
or mud at the sea floor On this line may also be 
down various cups which fill with sea water at 
iny desire lepth and then close tightly This wire 
is paid out from a reel placed on a platform in the 
bows and, as it is unwound, the distance or depth is 
read off from indicators. For the lesser depths lighter 
weights or ship's, leads are employed and the specimen 
from the bottom is secured from the arming. Next 
to: the depth and the character of the bottom the 
temperature is the most important item, and self 
egistering thermometers housed in a metallic frame 
or cover and of sufficient strength to resist deep-se¢ 
pressures are employed It is estimated that 92 pei 
ent of the entire sea floor has a temperature less than 
10 deg. F. as contrasted with the surface of the sea 
where only 16 per cent is at a mean temperature lower 
than 40 deg. F. The self-closing water cups afford 
material for the determination of the density and 
salinity. and for chemical! 
depth the difficulties in 
work increase, but depths up to 5,269 fathoms, or 


analysis With increased 
ounding as in all deep-sea 


nearly six miles, have been recorded, this being the 
record made by the United States cable ship “Nero” 
the Western Pacific, using the Albatross” appa- 
ratus. To make a sounding to a depth of three miles 
and to get the instruments back on board the ship 


requires about an hour and the use of a special steam 


engine in connection with the reeling mechanism. 
For biological studies such physical data are even 
more essential than for navigation, as they show the 


environment of the life of the seas. For the collec- 
tion of living specimens nets are towed through the 
sea or dredges or trawls are dragged over the bottom 
At the surface there can be employed hand nets or 
surface tow-nets of any convenient form rigged from 
xr boom Often this is 


the end of a suspended spar 
done when the ship is engaged in deep-sea dredging, 
but op tne opposite side of the vessel from the trawl. 
The surface tow-net captures the minute crustaceans 
pellagic molluscs, and other small fry, and is arranged 
with pockets to prevent the escape of the specimens 
When the marine naturalist wishes to obtain repre- 
sentatives of the animal forms at intermediate depths 
he may use a gravitation trap, which consists of a 
metai cylinder covered with gauze at the upper end 
and having a flat valve at the lower end. This valve 
an be kept open during a rapid vertical descent of 
the cylinder between any two depths as may be d 

sired, and the specimens captured and retained. Some 

what more practical than the gravitation cylinder is 
some form of closing tow-net which can be used at 
depths from 20 to 200 fathoms and consists of a series 
of nets one within the other attached to a folding 
brass ring. This net, after being lowered to a desired 
depth, is towed through the water until it is desired 


by means of a 


to heave in, when the jars are closed 
messenger or weight sent down along the tow line 
to a tripping dev which closes the jaws as shown 
in the front page illustration 

Most of the fish living at the surface of the water 
in the deep sea as distinguished from those inhabiting 


shore waters on the continental slopes, where the dis- 


tribution of animal lif often continuous, are re- 


stricted in their habitation and the intermediate nets 
usually obtain but little of consequence save near the 
surface and at the bottom. When the sea floor, with 
a more extensive fauna, is reached, there are a num 
ber of devices available. Such are the tangles, which 
ire dragged along a rocky bottom to capture sper 

mens. They consist of deck swabs or bundles of rope 
yarn attached to an iron bar bent in the form of a V 
For such forms as mollusca, annelids, crustacea, et« 

which burrow beneath the surface out of reach of 
ordinary apparatus, there is employed the rake dredg 

which is a frame with teeth about seven inches in 
length, followed by a dredge proper into the net of 
which the specimens are gathered With a dredge 
or trawl may be used a mud bag to collect a com- 
pact mass of the bottom mud or ooze, which not only 
affords a sample greater in amount than that supplied 
by the cylinder with the sounding weight, but often 
contair numerous specimens For dredging along 
the sea bottom, which has been done down as deep as 
four and one-half miles, the deep-sea beam trawl is 
used, which consists of a net arrangement rigged to an 
iron frame across the mouth of which there extends an 
iron beam which may be dragged along the bottom to 
sweep the specimens into the net. Ordinarily the 
trawl is about 11 feet wide by 2 feet high, with a net 
20 feet in length, being towed by a wire rope rigged 
through a boom carried on the starboard side A 
dredge haul from a depth of four and one-half miles 
is quite an undertaking and requires 10 hours. 

In the course of the journey to the surface most of 
the ooze is washed away, but with good fortune the 
specimens are retained These of course vary with 
the locality and the depth, and it must be remembered 
that those from the greatest depths live under truly 
extraordinary conditions, and a deep-sea animal ex- 
pires on its upward trip long before it reaches the 
surface If from a sufficient depth where the pres- 
sure is great its appearance suggests an internal ex- 
plosion due to the sudden relief of pressure, and the 
eyes seem to be blown out of their sockets and the 
bodies greatly swelled Many of the.animals from 
the depths are cartilaginous and do not have a bony 
structure, as the very cold water at the bottom, only 
a few degrees removed from a freezing temperature, 
is not conducive to the formation of carbonate of 
lime. 

In addition to the cold there is also the absence 
of sunlight, and receit observations by Sir John Mur- 
ray show that from 300 fathoms downward the effect 
of light gradually decreases to zero At about 900 
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violet rays penetrating deeper than other 
e spectrum Down in the depths phos- 
plays an important part, and many ani- 
processes for generating light 
would be 


fathoms, 
parts of 
phorescen' 
organs or 
be used where otherwise sight 
cases the organs of sight 


mals ha 


which ma 
other 


useless \gain in 

have des rated or disappeared entirely. It is the 
opinion nost deep-sea explorers, and confirmed by 
the cru of the “Albatross” in 1899, and of Sir 
John Murray in the “Michael Sars” in the present 
year, th: at great depths at considerable distance 


from land and away from any great oceanic current 
there is comparatively little animal life to be found, 
though specimens were obtained by the “Albatross” 
from 4,176 

The Prince of 


fathoms. 
that the 
eaught in a 


argued deep-sea 


cunning to be 


Monaco 
might be too 
trawl, and accordingly designed a trap which 


animals 


clumsy 

could used on the bottom surface, and with it he 
has caught an amphiopod at as great a depth as 3,000 
fathoms, and often at 700 fathoms. Increasing the 
size of the dredge has also brought to light larger 
fish, and while dredging from the “Albatross” off the 


coast of Chile, Gill and Townsend secured at a depth 
of 1,000 fathoms a very heavy fish five feet in length, 
entirely unknown to naturalists. 

The animals of the deep sea occasionally 
archaic characteristics, but taken as a whole among 
represented any more remnants of the 


present 


them are not 
remote geological periods than are to be 
and fresh waters of the conti- 


faunas of 
found in the shallow 
This can be readily understood, as the deep 
believed to be the last place on the earth’s 
surface to be inhabited, and the comparison of deep- 
sea animal forms with those known to the paleontolo- 
gist in fossil remains seems to bear out this theory. 


nents 


sea is 


On the sea bottoms are found fish and members cf 
groups quite unlike those of the 
ooze of the bottom itself often 
is formed by the dead 
level falling with their shells. On the 


the invertebrate 
shores, while the very 
decomposition of organisms 
from a higher 
illustration have been noted some of the curious fish 
with the depths of their habitation, and while they 
an be considered as typical, yet it must be remem- 
that the variety of life is almost infinite and 


that the microscopic 


bered 
organisms concern the zoologist 
quite as much as those of more appreciable size. Sir 
Tohn Murray believes that there is animal life through 
ll the layers of sea from the surface to the bottom, 
and that there is not, as has been believed, a stratum 
located below those layers of 
the sea where the pelagic forms are most numerous. 
When attention is called to the fact that great 
reefs and islands formed through the 
activity of small coral animals we have but a single 
instance of the importance of studies in 
the deep seas, and other results already attained in 
branches of oceanography are of no 
To-day hundreds of naturalists are 
working on the materials and data collected by 
Agassiz, the Prince of Monaco, and other 
explorers, and each year enriched 
further knowledge of the interesting planet on which 
we live as the depths of the sea are beginning to 
yield up their secrets long hidden from man. 
+ +9 


where life is absent, 


have been 


zoological 


the biological 


less impoitance 


deep-sea 


science is with 


Joseph Brucker on Wellman, 
contemporary Umschau publishes an 
Brucker on Wellman’s attempted 


aerial voyage across the Atlantic. Mr. Brucker's re- 


Our German 
article by Joseph 
marks are of interest, because it is his intention to 
attempt a similar feat in the opposite direction from 
the Cape Verde Islands to the West Indies. He says: 

“T have repeatedly pointed out that in the present 
state of the art, it will be impossible to cross the 
airship north of the thirty- 
region cne 
this 


Atlantic Ocean with an 
fifth parallel of latitude, because in that 
depression another, and above all at 
(October) of the year. Wellman was meteor- 
By that I do not mean that the 
received from Washington 


follows 
period 
ologically ill advised. 
weather reports which he 
were not trustworthy, but that a serious study of the 


meteorological conditions must have dissuaded him 
from setting out on such an expedition. 
“On Saturday, the 15th of October, it was well 


known that a violent hurricane was raging in Cuba. 
It is well known also that such violent disturbances 
of the atmosphere in those latitudes are followed by 
extraordinary collateral phenomena in latitudes thirty- 
five to forty degrees north. Whoever would take the 
trouble to follow the journey of the ‘America’ as 
charted by Wellman, will find this statement con- 
firmed. The ‘America’ at first flew in a northeasterly 
direction until it was about south of Cape Sabdle. It 
was then suddenly driven in a southeasterly direction 
by a northwest storm and then again to the southwest 
to a spot where it crossed the direct line between New 
York and Bermuda almost in the same latitude as 
Cape Hatteras. 

“It also seems that Wellman could not rely on his 
motors. One of his engines was disabled soon after 
he set out and the other was probably not powerful 


Scientific American 


enough to enable the ‘America,’ when the northwest 
winds blew up, to keep a more easterly course. The 
‘America’ seems to have traveled more like a free 


balloon, for which reason this performance should 
not be regarded as a record for dirigible airships. 
Wellman would probably hardly maintain that he 


could follow a definite course with his ‘airship.’ 

“Another fatal error was the ‘equilibrator,’ to which 
Engineer Vaniman pinned his fate. This ‘equilibra- 
tor’ was in itself a very cumbrous contrivance with 
its thirty gasoline tanks, and turned out to be a source 
of danger to the ‘America.’ 

“Dr. Alt of the Munich Meteorological Station and 
I have made many experiments during the last few 


months with arrangements similar to Wellman’s 
equilibrator. We have given the tanks the most 
diverse forms, only to come to the conclusion that 


all such devices, when an is traveling over 
water, not only produce an enormous resistance, but 
are also highly dangerous to the airship itself. The 
‘America’ seems to have perished from appendicitis. 
A surgical operation, however, could not be performed, 
because the airship, if it had been relieved of its 
burden, would have risen to an enormous height, and 
would have faced new dangers. 

“The expedition which I have organized is the 
result of scientific study. It is our intention to start 
from the Cape Verde Islands, about 2,350 miles from 
the Lesser Antilles. There are no counter winds in 
our course, no storms, no fogs, but we hope to travel 
with the wind at a rate of about seven meters per 


airship 


second. 

“In the beginning of December we hope to attach 
the boat to the gas envelope, the capacity of which 
increased recently to nine thousand cubic 
meters. After that the airship will be christened 
‘Suchard’ of the Parseval shed at Munich. By the end 
of January we will ship the entire apparatus to the 
Island of St. Vincent in the Cape Verde group. The 
latter part of February or the beginning of March, 
we hope to start our journey.” 


has been 


$+ 9-4 ______ — 
Motion of Molecules in the Tail of Halley's Comet, 
Lowell has issued a bulletin on the motion of 
In this bulle- 
tin he has endeavored to measure the recession of the 
tail particles, so as to obtain both an observational 
proof of the recession, and also something approaching 
an exact value of the velocity at a given time and 
He used some 200 photographs, more or less, of 


Prof 
molecules in the tail of Halley’s comet. 


place. 
tue comet, taken at his observatory between April 18th 
and June 6th. From this he selected a pair taken one 
after the other on the same evening, that of May 23rd, 
in which it was possible to detect irregularities capable 
of recognition and measurement. Choosing four of 
the more salient features, he measured their distance 
from the nucleus on the two plates. He found that 
the distance was greater on the second plate than on 
the first, and furthermore that the differential dis- 
tances increased with distance from the heat. The 
first plate was exposed from 9 hours 23 minutes to 9 
hours 53 minutes and the second from 10 hours to 10 
hours 53 minutes. 

When the angular amounts of the changes in place 
of the several knots were corrected for differential 
refraction and then reduced to speeds, account being 
taken of the distance of the comet from the earth and 
of the inclination to the line of sight of therespective 
positions along the tail, the results came out as 
follows: 





TAIL OF HALLEY’S COMET. 

Angular distance Velocity of the 
from the nucleus to port of the tail 
the point measured away from the 

m the tail, nucleus, 
Deg. Min, Miles a Second, 
OED a xeovasatewewas l 28 3.6 
Knot 2 , aden ewes 3 12 17.2 
See eee oe 4 36 19.7 
Knot 4 ‘ es oe 6 15 29.7 
— 
-- >-o- > 


The Current Supplement, 

Mary Cynthia Dickerson’s excellent description of the 
American Museum of Natural History’s expedition in 
the heart of Africa is concluded in the current Sup- 
PLEMENT, No. 1822.—Gen. J. P. Farley, U. S. A., re- 
tired, traces the evolution of the silencer for military 
rifles—Cornelius D. Ehret’s review of wireless ‘teleg- 
raphy and telephony is concluded.—P. F. Mottelay 
writes sympathetically on André Marie Ampére.—The 
old geometrical problem that the square on the hy- 
pothenuse is equal to the sum of the squares on the 
other two sides is considered by Mr. Arthur R. Col- 
burn. He presents many solutions different from those 
with which we are familiar.—Dr. Adolf Koelsch con- 
tributes an article on color sensitiveness in animals.— 
A description of the airship in which E. T. Willows 
recently crossed the English Channel is published.— 
Mr. J. Mayne Baltimore writes on the great bridge 
which spans the Copper River.—The concluding in- 
of Mr. Greéver Cleveland Loening’s paper 
Practice and Theory of Aviation” is pub 





stallment 
on “The 
lished, 
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Golters and Cretinism, 

We are often reminded that all science is one, and 
that we have sciences for convenience in investigating 
and classifying. We are also made to marvel at the 
remarkable interrelations that 
fields of knowledge; we come to expect the sciences to 


exist among different 


co-operate and are not startled when a discovery in 
astronomy advances the solution of a problem in chem- 
istry, or when an accident in an electrical laboratory 
clears up a physiological mystery. But we 
yet learned to look to geology for help iz 
But all science is one. 

In certain parts of Switzerland goiters and imbeecii 
are as abundant as grafters in Pennsylvania or mii 
lionaires in Pittsburg. 

The cause of the goiter is a swelling of the thyroid 
gland, which lies in the front part of the neck. Th 
cause of cretinism is a failure of this same thyroid 
gland to produce the proper juice. But what makes 
the gland swell up, or go back on its norma! juice 
making function, has not been ascertained 

It has been known that 
associated with the drinking of certain waters. In 
regions where these diseases are common an improve 
ment always followed the introduction of a new water 
supply. That the water is responsible is further shown 
experimentally: rabbits and other animais, and even 
fishes, have developed goiters as a result of being sup- 
plied with water from .“goiter-wells.” 

These facts led to the suspicion of “germs.” This 
suspicion was strengthened by the fact that boiling 
the water makes it harmless. But attempts to isolate 
the supposed microbes all ended in failure. Not only 
was there no success in cultivating malignant germs 
from unquestionably harmful water, but whatever it 
is that makes the trouble goes right 
filter like a fool through a fortune; and the filtration 
of the water through the stone, while it separates out 
all other known causes of disease, leaves the goits 


have not 


medicine 


these abnormaliti: al 


through a 


water as efficacious as ever 

Now along comes Dr. M 
gery at the University of 
again to the fact that the regions in which geiter and 
cretinism are characterized by certain 
geological formations: goiter-water comes from strata 
that had been sea-bottoms in ancient epochs of the 


Wilms, professor of sur- 
Basel, and calls attention 


endemic are 


world’s history, but never from over granite deposits 
or chalk or ancient lakes. Prof. Wilms then develops 
the theory that the disturbance in the 
is brought about by some subtle poison derived from 
the decomposition of animals and plants that 
to fossils ages ago. 

This theory is in perfect agreement 
that goiter-water continues to be active when heated 
up to 50 to 75 deg. C. (122 to 157 deg. F.), but it is 
quite harmless if heated beyond 80 deg. C. (176 deg. 
F.). Many organic poisons are known that 
in just this way. The conclusions are based 
the results of experiments conducted with animals 

While the actual of these distressing dis 
orders is not known, it is a step forward to know how 
to avoid the diseases. 

——i>-2@0-)—— 


Experiments on the Busting of Various Sorts of Iron 
in Warm Water, 


thyroid gland 
turned 


with the fact 


behave 


upon 


cause 


A series of experiments on the rusting of various 
sorts of iron in warm water has been made in the royal! 
technical laboratory in Berlin at the instance of the 
German society for the promotion of arts and manu 
factures. 

German and English tubes and 
Martin, Thomas and ordinary 
tested. The tubes, which were about 
eter and from 11 to 14 inches long, 
gether to form a steam-heating coil in an iron tank, 
the tubes being electrically insulated from the tank and 


plates of Siemens- 


wrought iron wer 
1 inch in diam- 


were joined to 


from one another, in order to prevent the generation 
which were 
thick 
were also insulated and were suspended inside the coil 
The tank was filled with water, and steam at a pres 
sure between 1.5 and 3 pounds was passed through th: 


of electric currents. The plates, some of 


0.2 inch and some between 0.03 and 0.04 inch 


coil 6 hours daily. 

The temperature of the 
at the surface and ranged 
at the bottom. In the first 
tinued three months, the water was drawn from the 


water was about 194 deg. F 
from 131 to 158 deg. F. 
experiment, which con 
city mains and was frequently renewed, in order to 
bring air to the specimens in conditions similar to 
those of practice. At the end of this experiment all of 
the specimens were found to be thickly incrusted wit 
boiler scale. In the subsequent experiments distilled 





water was used in order to. prevent incrustation 
before the steam was 
four pipes wi 


the water was aerated daily, 
turned on, by forcing air through 
descended nearly to the bottom of the tank 

Very little difference was observed in the rusting 


the various plates and tubes, except that plat hich 
had been scoured with the sand blast I af 
fected by rust than specime! f the same sert of tron 
from which the “skin” produced by rolling had not 


been removed 
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SCIENTIFIC BREEDING OF ANIMALS 


Scientific American 


BY M. HAMILTON TALBOT 





Th f finding food for the new n do not equal this Luther Burbank, the dean of 
w hic ing added to our population—at the r the American school of plant breeders, recently said: 
f 40 i da with the area of tl country rhe right man under favorable conditions can make 
increa all ok ike eric The s one dollar yield a million dollars in plant breeding.” 
tion, how found in the new science of breeding The twentieth century scientist in looking for food 

hich vra té ear of wheat for the new millions found Nature too slow, so he 
nd blades of iss wl took the grains and the fruits and forced the most 

astounding mar- 
riages; and in 
place of natura! 
selection, the law 
of wild life, he 


billion 


has established 
artificial sele< 

tion, which is a 
thousand times 
faster and a thou- 
sand times better 


adapted to human 
needs. He has cre- 


ated new wheats 
withstand 
at cold 


rich in 


able to 
gre new 
corns fats 
or in proteids, 
new potatoes with 
a larger sugar 
content than 


before; 


ever 
he has de 


veloped hardy 











billion 


‘ giving us superior 
np hed by scientific 
i mast decade has 
farm products from te 
twenty per cent of 
“ th of our farm 
th of our anima 
n dollars annually in 
s, and all at a trifling 
lollar r ientific 


en thousand per 


already 


hy 


breeds of 


lant 


n to 


increase 


crops 


means 
additional 
The invest 


ost 


ent 


and 


lir 
Gold 


increased 


twenty 
on 


and 


£ y 


anima 


the 

pel 
four 
thre 


approx) 





anima 


profits 


mines 





oranges, plums 


apples, and other 


iwn ahead four inches and seeds again plat fruits; long-staple 


high- 
various other plants never 


cottons 


yielding cereal and 
before 


Heredity is 


grains, 


seen on our 


the 


planet 


science which is originating thes« 


new plants and new animals, and it is rapidly coming 
into man's hand to be used to increase production 
Scientific breeders believe that every species can be 
improved by breeding, that every species has in it,a 


blood strain with rare value for producing along de- 
ired lines, rare centgener power. The ord centgener 
hich has been coined for use in expressing the breed- 
ing power of the individual plant or animal, is a com- 
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AND PLANTS 


bination of centum and genera, which means a hun- 
dred 
parentage. 
strain, 


of one birth having a common 
for 
found—the one in 


less) 


(more or 


Breeders search this phenomenal 
many—all 


are discarded, and this superior blood is multiplied, 


and when others 

















Hybrid wheats produced by scientitic breeding. 


rhe two middle f 


vheats are hybrids resulting from a cross fertilization of 
the 


two outside varieties, 
take the their half-civilized 
By this centgener method the breeder first 
secures many superior plants, and a hundred or 
of each planted; by 


and made to 
brothers 


place of 


more 
comparing the 
average of the progény of the respective parent plants, 


parent and 


are 


the power of each parent to project its own individual 


values into its progeny is measured, and the seeds 
of those relatively few parent plants which beget the 
best strains are preserved and made into new pure- 
bred varieties By this means the parent plants are 


(Continued on page 449.) 

















ew 


varieties, at 


The crop nursery at the Minnesota experiment station. 


1, and old ones improved, 


prevent loss of grain 


SCIENTIFIC BREEDING OF ANIMALS AND PLANTS. 


Erect bundles of grain in foreground are each of new quality of wheat carefully harvested and 


cloth to 
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A TYPEWRITER THAT OPERATES WITHOUT NOISE 


PRINTING BY 


hardly necessary to enumerate the various 
a noiseless typewriter should find favor 
ess men. Everyone who has had occasion 
iters directly to the machine, knows how 
difficult it for the typist to catch every word spoken, 
and how as a consequence the copy thus produced is 
not apt to be as clean as one which is first dictated 
to a stenographer and then transcribed on the ma- 
chine. The principal reason for the extensive use of 
shorthand in the business world is not because it is 
much speedier than typewriting, but because it is 


It seel 
reasons y 
among bu 
to dictat’ 





Locking guide at the printing position, 


al iiely quiet, and not liable to distract the dic- 
tator or anyone else in the immediate vicinity, For 
this reason the typewriter department of a large 


business concern is usually confined to a separate 
room, where the racket, though deafening, cannot dis- 
operators of the machines. 

drawback to the typewriter, 
have long endeavoring to overcome 
the noise of the machine in various ways. The latest 
this direction does not concern itself with 
to produce a noiseless platen, or in any 


turb any but the 


Realizing this great 


inventors been 
effort in 
the attempt 





Adjusting serews of the typebar movements. 


other modify the of machine. 
Instead, it provides an entirely new machine through- 
out, in which a novel key action is employed. As a 
result, noise has been entirely abolished. One can 
make more noise with a pin than with this machine. 

In the usual type of machine, the typebars are ar- 
ranged in what is known as a “basket.” From this 
normal position, a bar is lifted when a key is de- 
pressed, and is swung upward with increasing velocity 
until it strikes the paper like a hammer when at its 
maximum velocity. Necessarily, the blow delivered 


way to present type 





’ the spherical hearing. 


Silent escapemer 


PRESSURE 


by a typebar thus slung at the paper must produce 
a loud noise. If a soft platen is used to cushion the 
blow, the result is a blurred impression on the paper. 
The new machine, however, does not operate on the 
hammer principle, but on that of the press. The types 
are carried on slide bars or plates, which are of skele- 
ton form, in order to reduce weight. By a species of 
toggle action, the type is moved at high velocity to 
the printing position, but before it reaches this point, 
its velocity is checked, with the result that the type is 
merely pressed into the paper. The action is just 
as rapid as that of the hammer movement, the en- 
tire cycle of action occupying exactly the same amount 
of time, but in the one case the type reaches the paper 
when at its maximum velocity, while in the other 
when at almost a standstill. 

One of the accompanying illustrations shows clearly 
the action of the key movement, showing the type- 
bar in full, in the normal position, and in outline 
in the printing position. When the key is depressed, 
it throws a bell crank fitted with a roller that engages 
a cam slot in a hinged link. The roller travels in 
this cam slot, depressing the link, and thereby mov- 
ing the typebar to the printing position. The toggle 
action of the link and the bar connecting this link 
with the typebar causes the latter to move very rapidly 
at first, but brings it to a stop just as it reaches the 
printing position. The typebar cannot move beyond 
the printing point, for when this point is reached the 
cam roller moves idly down the slot in the link if the 
key is further depressed. No matter how quickly or 
slowly the key bar is moved the typebar moves to the 
printing position with the same pressure, producing 
a uniform impression. 

The general appearance of the machine is shown 
in another of the illustrations. It belongs to the 
“visible” class, the writing being in plain sight 
of the operator. The sliding typebars are 
located under the sector-shaped cover at the 
forward part of the machine. They are ar- 
range 1 to slide radially to the printing posi- 
tion. 

They are guided on the plate upon 
which they slide by two rows of pins ar- 
ranged in concentric arcs struck from the 
printing point as a center. As the typebar 
is moved forward, it enters a guide at the 
printing point and is here locked against 
lateral movement. It might be supposed 
that ic. the case of typebars moving in from 
the sides there would be a side thrust due 
to the fact that they do not press the paper 
perpendicularly. ‘This is prevented by the 
guides referred to. The guideway consists 
of a short slot perpendicular to the face of 
the paper, and in entering this slot from 
the side, the typebars must be slightly 
flexed. In this way, each typebar at the 
end of its path is made to move perpendicu- 
larly to the paper and always in perfect 
alinement. 

In order to procure a clean-cut impression, and one 
that is not liable to become any worse with wear, a 
flat steel platen is used. The paper is carried and 
fed to the printing position on a soft rubber roll, but 
at the printing posit-on it passes over a steel bar 
which provides it with an inflexible backing. There 
is no danger of bothering the types or marring them, 
because they are pressed against this bar instead of 
being hammered against it. Because of this inflexible 
backing, a uniformity of impression is secured. 
Whether the character is a small one or one of broad 





General view of the machine. 
A TYPEWRITER THAT OPERATES WITHOUT NOISE. 


RATHER THAN BY 





IMPACT 


face matters not at all. There is never any danger 
of puncturing the paper. A row of period points, 
whether made with a heavy or a light touch of the 
key, will present an absolutely uniform det througb- 
out. The typebar movement is so arranged that ‘t 
may be separately adjusted toward or from the print- 
ing position by turning a screw. 

Since this machine uses the principle of the press 
rather than the hammer, it is essential that the bar 
against which the printing is to be dore, should have 





Slide plate and guide pins. 


& firm and solid backing. This is provided for as 
shown in the phantom side view of the machine. The 
part shown in heavy shading performs this office 
A tie rod passes through the center of the machine, 
and supports the carriage at the rear. At the front 
of the machine, where the tie bolt projects, there is a 
dial and pointer. By turning this pointer one way or 
the other the carriage may be moved bodily toward 





Phantom view showing the central tie. 


or from the printing point. By means of this adjust- 
ment, the may be made heavy or light, 
as desired, and the machine may thus be adapted to 
manifolding, the position of the platen being regulated 
according to the number of copies desired. Another 
advantage of this arrangement is the fact that when 
introducing a word or already 
made, the impression may be regulated so as to con- 


impression 


sentence into copy 


form to the heaviness or lightness of the type in the 
copy. As the printing is done against a flat steel 


(Continued on page 451.) 
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The key and typebar moyen 
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HENRY NORRIS RUSSELI 


nd | oscillating the 
t 


eems drawn out into a line of 


of very variable 





brilliant colors. On calm, still night, when the stars 
Vinkle but little, this phenomenon is inconspicuous; 
but the sharp, cold, windy nights of winter show it in 
1 highly leveloped form far too much so for the 
| ce of the astrono! for this same bad seeing 
I es the tele | images so much that most 
rms of observation are made almost impossibl 
Above Sirius is the splendid figure of Orion, above 
which again is Taurus, with the ruddy Aldebaran and 
the Pleiades The Little Dog, with his one bright 
star Procyon, is due east Above him are the Twins 
and still higher the Charioteer, Auriga, and then 
| seus almost overhead 
fal ess showy Aries, just 
south of the zenith, contains one fairly bright star 
ind the much brighter planet Saturn—which at our 
hour of observation is almost due south Below him, 


pozZisOH | Y494j704 
< 
-*. 


} 
/ 





LOouthern ] Horizon 


At 915 o'clock: November 30 


NICHT SKY: NOVEMBER AND DECEMBER 


n the southern sky, is the huge constellation Cetus 
Our initial, which faithfully represents the tradi- 
tional figure of this sea monster, and shows how far it 


differs from a whale It is truly formidable in aspect, 


anyhow, and looks quite capable of devouring poor 
Andromeda at one 
The con 


one star as bright as the 


gulp 


tellation, though so large, contains only 
second magnitude— Ceti 

south of the eastern 
Next, to the left, 


the southernmost star of 


which stands very much alone, 


edge of the great square of Pegasus 
in irregular quadrilateral 
worthy as one of the very near- 


which, zr Ceti, is note 


est stars—its light taking only ten years to reach us 


Next in order to the eastward is the variable star 
Mira, now diminishing in brightness, and scarcely 


ible to the naked eys 

Finally, at the other end of the constellation, is 
magnitude, and vy Ceti, 

which has a companion 


Ceti, a little below the secor 


about a magnitude fainter, 


ibout 1/30 as bright as itself, at a distance of 3 sec., 
and, according to recent observations at Yale, has the 
relatively large parallax of 0.12 sec., corresponding to 
a distance of 27 light years 

The still duller area of Eridanus fills the southeast 
between Cetus and Orion, while in the west we find 


Andromeda, almost overhead, Pegasus below her, and 


glass slightly, so that the star 
f light, this appears 


brightness, and beaded with the most 
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IN DECEMBER 


P H. D. 


horizon. 
low in the northwest, 
the Pole 
Cassiopeia and Cepheus high up, to the left of the 


near the Cygnus and Lyra are 


Draco and 


Aquarius 
Ursa Minor below 
Ursa Major coming up in the northwest, and 


Pole star 
THE PLANETS 
Mercury is evening star all through the month, but 
is exceedingly far south, and so not well observable, 
rhe best time to look for him will be in the neighbor- 
hood of the 24th, when he is apparently farthest from 

the sun, and sets about 6 P. M 
Venus is just past conjunction with the sun, and is 
theoretically an evening star, but sets even earlier than 
Mercury, 
Mars is morning star in Libra and Scorpio, rising 


and is hardly observable 


about A. M. On the 23rd he is close to the bright 
star Scorpii Jupiter is in Virgo, and is likewise a 
morning star, rising about 3:30 A. M. in the middle 
of the month. Saturn is in Aries, and comes to the 


meridian about 8 P. M. in the latter part of the month 

Uranus is in Sagittarius, 
too near the sun to be ob 
served. Neptune is in Ge- 
mini, approaching opposi- 
tion, but is invisible ex- 
cept with a telescope, and 
cannot be distinguished 
from the neighboring 
stars, except with a power- 
ful instrument 

The moon is new at 4 
P. M. on the Ist, in her 
first quarter at 2 P. M. on 
the 9th, full at 6 A. M. on 
the 16th, in her last quar 
ter at 5 A. M. on the 
and new again at 11 A. M 


23rd, 


on the 3lst She is near- 
15th, 
and farthest away on the 
27th. In her circuit of the 


est the earth on the 


sky she passes Venus on 
the Ist, Mercury on the 
2nd, Uranus on the 5th, 


Saturn on the 12th, Nep- 
tune on the 18th, Jupiter 
on the 26th, and Mars on 
the 28th. 

The conjunction with 
Saturn is interesting, as 
the moon 
of the planet, occulting it 
This 


passes in front 


for nearly an hour. 
happens before sunset; the 
planet, as seen from Wash 
ington, disappearing  be- 
hind the dark limb of the 
moon at 2:54 P. M., and 
coming out on the other 
side at 3:48—but a tele 
scopic view may neverthe- 


less be of interest For 


At 9 o’clock:’ Dee. 7 other points in the East 
At 814 o'clock: Dec. 16, ern States the times will 
At 8 o'clock; Dec, 23. be somewhat different. 


Princeton University 
Observatory 





t+ 
In an article on gold leaf 
in the April Magazine of 
Commerce, Mr. John Mastin says that just as the date 
of the 
guessed at, so is the origin of gold leaf lost in an 


discovery of gold is too remote even to be 
tiquity On some of the most ancient mummies dis 
covered, gold leaf has been used on the skin, tongue, 
and teeth, ete., and in some instances on the coffins 
ilso It also appears on tombs, monuments, and th« 
like: and, strange to say, though gilding with “thin 
sheets of hammered gold,” and “skins of gold”—other- 
was known to be practised at least in 
the process of bringing the 
“skins,” was, at any 
D., substantially the 


wise gold leaf 
the eighth century B. C., 
gold into these fine sheets, or 
rate in the eleventh century A. 
same as that used to-day, no advance whatever hav- 
ing been made in the intervening nine centuries. 
Further, on some of the Grecian pottery of the fifth 
century, the golf leaf used is as thin as that used 
to-day, so that in results obtained, also, we have not 
advanced in the least, but still keep practically to the 
same average thickness as that used on the Egyptian 
coffins of the third century A. D., and most of the 
Greek vases of the fifth. 
—_—_————_—_3+ 0+ —_____—_—- 

Lieut. Mente, an army aviator, was killed at the 
aviation meeting of Magdeburg on October 25th. The 
details of the fatality are unavailable. 












































(‘The Editor of the Home Laboratory will be giad to receive any sug 


« for this department and will pay for them, promptly, if 


gestio 
available 
ELECTRICAL PROJECTION EXPERIMENTS.-~- II. 
BY SYDNEY WHETMORE ASHE, 

(Continued from the issue of November 5th, 1910.) 

How to Use a Sensitive Galvanometer for Projection. 
—An ordinary laboratory galvanometer may be used 
to advantage to perform on the screen all of the ex- 
periments ordinarily performed in the laboratory. A 
card containing a small slit is inserted in the slide 
carrier of the lantern, and the slit focused so that the 
beam of light strikes the mirror of the galvanometer, 
and is reflected to a scale fastened on the wall of the 
lecture room. The lantern is turned “hind side to,” 



































ELECTROLYSIS PROJECTING 
TANK. 





SIMPLE PROJECTING 
TANK. 


and is raised at an angle, so that the galvanometer 
mounted about six inches above the lantern base will 
be able to swing its light beam back and forth without 
striking the lantern. A large scale about 20 feet long, 
with black markings, % inch by 2 inches, may be 
drawn on Manila paper and mounted on the screen. 

Among the experiments which may be performed 
with this set-up are the measurement of the sensitive- 
ness of a galvanometer, determination of its resistance 
and its constant, Wheatstone bridge methods of meas- 
uring resistance, Thomson double-bridge methods, cali- 
+ 











DECOMPOSITION OF ACID SOLUTIONS. 


bration of a voltmeter with a potentiometer and a stan- 
dard cell, measurement of insulation resistance, etc. 

In measuring the sensitiveness of a galvanometer, a 
very high resistance is placed in series with the in- 
strument, and its deflection noted. For instance, 
500,000 ohms placed in series with the galvanometer 
and 2 volts of battery would produce a deflection of 
about 20 scale divisions with an ordinary galvano- 
meter. It is well in all galvanometer projection ex- 
periments to work with a shunted galvanometer, so 
that the light spot will keep somewhere near the scale, 
and not travel all over the room. The shunt may be 
removed when a balance is made. It is also well to 
have some idea of the exact manipulation to be made, 
so that too much time will not be wasted in making 
measurements. The galvanometer suspension should 
be banked up to the time that the experiment is to be 
performed, as too much vibration, due to people mov- 
ing about, may result in fracture of the suspension. 
When a galvanometer is being used in conjunction 
with a standard cell, a projecting voltmeter, and a po- 
tentiometer, the voltmeter scale which is being cali- 
brated may be projected on the screen. 





‘ \ 
i 
METHOD OF PRODUCING PATH OF LINES 
ERECT IMAGE. OF FORCE. 


Electrolysis Experiments.—Many electrolysis experi- 
ments may be performed on a projecting lantern. 
These include the electrolysis of water, slightly acid, 
with platinum electrodes, electrolysis of sodium ace- 
tate with copper electrodes, electrolysis of sodium ace- 
tate with platinum electrodes in a divided tank with 
phenolthalein added, formation of a lead tree, electro- 
lysis of lead acetate. 

An experiment tank for projecting purposes to be 
used on a horizontal .antern can be made by taking 
two pieces of glass, 3/f-inch plate glass, 4 inches by 5 
inches, and separatins, them by a piece of rubber gas 
tubing bent in the form of a U. The tank may be held 


4 
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together by two clamps made from thin cedar, held 
together by 8-32 machine screws, The advantage of a 
simple tank of this kind is that it may be readily 
taken apart and cleaned, and thet liquids can remain 
in it for some time. Such a tank, indeed, is superior 
in every way, except perhaps in appearance, to one 
that is cemented. 

Use of Experimental Tank.—Place two copper elec- 
tredes in a projecting tank containing a solution of 
sodium acetate. The writer prefers this to hydro 
chloric acid, as the latter attacks the sides of the tank 
if they happen to be of metal. Insert a reversing 
switch in series with a 16-candle-power lamp and a 
116-volt direct-current service. When the current is 
on, notice that gas only rises—oxygen—from the posi- 
tive electrode, the hydrogen evolved at the negative 
electrode attacking the copper electrode. Throw the re- 
versing switch, changing the direction of the current 
through the cell, and notice a black deposit rise from 
the former negative electrode. This is some form of 
hydride of copper which is being carried up by the 
oxygen gas. This experiment proves the second step 
in the electrolytic process, namely, that the anions are 
going to the anode, or positive electrode, and that the 
kathions as electro-positive are being attracted to the 
kathode or negative electrode. In order that an image 
of a projecting tank may appear in normal position 
instead of upside down, a 45-deg. to 90-deg. prism may 
be used to erect the image. This prism should be 
placed before the objective lens, as in the illustration. 
The prism will have to be mounted as close to the face 
of the lens as possible, otherwise it will not entirely 
cover the image 

Alternating Current Projection Exrperiments.—Two 
lanterns are preferable in performing alternating-cur- 
rent experiments, as it is almost always necessary to 
take simultaneous readings of voltage and current. 
Sometimes a third lantern could be used, as in power 
measurements, but in such cases it is often possible 
to get along with simply two lanterns, as the voltmeter 
may be used first, and then simultaneous readings of 
current and wattage taken. An instance of this is in 
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CROSS MAGNET- 
IZATION, 


( ncnemeanenl 
THE MAGNETIZATION 
SHAKER, LOSS WITH HEAT. 


the measurement of the power factor of an alternating- 
current are lamp. The lamp may be left burning over 
the lecture tabie, and the voltage across its terminal, 
which will be fairly constant, noted. The wattmeter 
may then replace the voltmeter on one lantern, the 
ammeter being projected by the other lantern on scale 
above the other, and simultaneous readings of voltage 
and current noted. The power factor may then be 
calculated by the well-known formula: 
watts 
Power factor —=——————_ 
volts * amperes. 

Capacity and inductance may be measured by the pro- 
jecting ammeter and voltmeter, and treated by means 
of vectors. An interesting experiment is to form a 
series circuit of capacity inductance and resistance, 
measure their individual differences of potential, and 
show that the total E.M.F. is greater than the line 
E.M.F. In a somewhat similar manner, a multiple 
circuit may be used, in which it may be shown that 
the sum of the individual currents in the different legs 
of the circuit is greater than the line current. Numer- 
ous experiments on transformers, rotary converters, 
and induction motors may be performed upon the 
screen, in addition to the many striking experiments 
on these machines which may be performed on the 
lecture table. 

Among the’ many attractive experiments on mag- 
netism the following will no doubt be of interest. 

Path of Lines of Force Through Iron.—While we feel 
certain that lines of force pass in straight lines 
through iron, any simple experiment which will show 
this phenomenon will add to our conception of the 
subject. To perform these experiments, secure some 


discarded Gillette safety razor blades, which contain ~* 


small circular holes and are made of good steel. Mag- 
netize these blades by any of the well-known methods. 
Magnetize one blade so that the lines of force will pass 
parallel to the longer side, and then magnetize another 
so that the lines of force will pass parallel to the short 
side, or what might be termed for convenience cross 
magnetization. Cover each one of the blades with 
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a thin piece of glass, and sprinkle iron filiags over 
the glass. Tap the glass, and notice particularly the 
direction of the lines of force over the holes in the 
razor blades. In one case they will be paralle] to the 
longer side of the blade, and in tiie other case they 
will be parallel to the shorter side, as in the illustra 
tion. A convenient shaker can be made by covering 
a hole in a piece of wood with a fine-mesh wire netting 

Experiment.—Mount a small wire nail upon a piece 
of platinum wire and suspend it from a support in a 
clip stand. Heat the nail to redness by a Bunsen 
burner, and then bring a magnet into proximity to the 
nail, noting that the nail is not attracted to the mag 
net. Watch the nail cool, and notice that, as its tem 
perature lowers, owing to the absence of the Bunsen 
burner, a critical temperature is reached where the 
nail is suddenly attracted to the magnet 

(To be concluded.) 
——————_——__3>+- 0+ ____ 
SIMPLE SPECTROSCOPE FOR STUDYING BRIGHT-LINE 
SPECTRA, 
BY HOWARD B, DAILEY, 

Through its possession of certain convenient physi 
cal qualities whose utilization brings the experiments 
here presented easily within the province of the home 
laboratory, the common spark discharge from the 

















SIMPLE SPECTROSCOPE FOR SPARK DISCHARGES. 


static electric machine affords conditions readily 
favorable to the production of a curious modification 
of the lined spectrum, whose unusual aspect and 
singular beauty give to it a peculiar interest 

If the experimenter has at hand a good influence 
machine yielding sparks four or five inches long, the 
only accessory apparatus required for observing thes« 
effects are a pair of common opera glasses and a five 
inch equilateral glass prism. These are made to con 
stitute the essentials of a simple spectroscope with 
which full-length spark discharges can be conveniently 
viewed. 

The opera glass is fixed upon a base board provided 
with a handle on its under side, the axes of the tubes 
being made parallel with the surface of the base board 
The eyepiece end of the opera glass is supported by 
the middle cross bar of the instrument upon a small 
block of wood rising from the base. The opera glass 
is held in position by a broad sheet-brass binding plate 
provided with a clamping stud and thumb nut. The 
plate, which extends across both barrels of the instru 
ment, has a rectangular aperture through which the 
focusing screw can be reached 

The prism, whose ends should be square, is sup 
ported close in front of the opera glass by two up 
rights attached to the base at its front end, the inner 
faces of the uprights being provided with shallow 
circular recesses, into which the ends of the prism 
fit rather snugly to enable it to remain in any posi 

















SPECTROGRAM OF A SINGLE SIX-INCH LEYDEN-JAR 
SPARK. 


tion. The axis of the prism should be raised about 
three-sixteenths of an inch above the plane of ¢ 
axes of the tubes of the opera glass. 


The usual collimating lens in front of tl ! 
for rendering parallel the entering rays is h dis 
pensed with, sufficient collimation of th ident rays 
being effected by having the spectro n th 
sparks to be viewed separated by a tance of about 
15 feet, a procedure which the abundance of light 
furnished by ¢! spi nakes readily feasible. The 
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the regular spectroscope for narrow SIMPLE EXPERIMENTS WITH CARBONIC ACID GAS, The following experiment, if carried out carefully 

f ht to an exceedingly fine line BY A, J, JARMAN, will prove the value of plant life in absorbing carbon 

o ted ‘ eme tenuity of the spark enabling Many very interesting experiments may be per and restoring oxygen: Procure a large glass fis 

t owl t formed with carbonic acid, that do not call for any globe; pluck some fresh leaves from a grapevine, fil] 

} ( maxim efficier for the elaborate apparatus The following suggestions are the globe three parts full, generate some carboni 

ri ! ux f the tubes of the opera particularly adapted for the novice acid gas as above described, and fill the globe by 

gia ind as f Ws With the prist A few articles will be required, such as lime water, testing with a lighted taper. Then place the globe, 

first d 1 so that it front or outward face is bicarbonate of soda, and four ounces of sulphuric covered with a well-fitting dinner plate, into bright 

pend lat th the base board, look through the acid, and a couple of pieces of glass tubing 8 inches sunlight. Allow it to stand for about an hour, after 

tru nt at a ca e flame, or other luminous ob long with a bore of 3/16 inch in diameter If the which insert a lighted taper. Instead of instant ex- 

nt i red spectrum is seen Now, holding lime water is not readily procurable, it can be easily tinction of the light, a surprising reverse effect will 

t! j idy, begin slowly revolving the made in the following manner: Procure three or four be produced. The light of the taper will burn more 

] Th pectrum of tl pieces of quicklime about the size of one’s fist. Plac« brilliantly than in common air, although not quite 

f ‘ } f t lightly, then come to these in a stone pitcher Pour about four pints of as brilliant as in pure oxygen. It will illustrate that 

i i I to descend When th cold water upon them. The quicklime will soon dis- the vital energy of the freshly plucked leaves possesses 

fl highest point or position of integrate, or slake as it is termed. The mixture must the wonderful property of retaining the carbon of 
t i est tl proper adjustment has been at be well stirred It will also become very hot Now the carbonic acid gas and liberating the oxygen 

tained, and b 1 that the prisn fron allow it to stand in a cool place for twelve hours, and Although carbonic acid gas is quite invisible in its 

" f about 7 leg ith tl base then pour off the clear liquor, after removing the ordinary state, and is also transparent, it may be 

board ! I set th position of slight film that forms on top (this thin film is car- shown to contain carbon by the following experiment 

mil , the condition sought by the spec bonate of lime). The clear liquor is the lime water Obtain what is known as a small combustion tube, 

tro pists i effici required, and must be kept in a_ well-corked bottle from any dealer in chemical glassware, shaped like 

i d About 114 pints will be the result, and this must the one shown in Fig. 4. Place in the bulb a pellet 

f and be the bright deton quite free from deposit of the metal potassium, about the size of a pea, or 

i ler i of the machir Pour a small quantity of this liquor, about 2 ounces perhaps two pieces will determine the question better 

Ff t pl held parall by measure, into a clean glass tumbler; take one of Now attach a piece of rubber tubing to the end 

t tion of the sparl ixis, and at the pieces of glass*tubing, and place one end into the of the combustion tube, and apply it to the out- 

( al tofa fi n feet mouth, allowing the other end to dip far down into let of the gas bottle as shown, having previously 

\ 1 tl gh the instrument in a the lime water Now blow the breath through the placed in the bottle one ounce of bicarbonate of 

darkened 1 | ents a beautiful and interesting ap lime water, causing it to bubble actively, when it will soda and four ounces of water. Place the flame of 4 

pearalr Ct \ vith all its many eccentricities be found in the course of about half a minute that spirit lamp or Bunsen burner beneath the bulb, and 

d 4 atera nto numerous brilliar the lime water has become turbid Continue the pour into the thistle tube 1 ounce of diluted sulphuric 

var l parate counterparts of itself, ar blowing for another half minute, and then examine acid. Immediately the carbonic acid gas (CO,) is 

1 in beautifu inuous parallel strata, the light the liquid There will be found a moderately dense liberated, and on passing over the melted potassium 

‘ Liffe ive lengths each producing its own dis white deposit. This deposit is carbonate of lime, pro- the oxygen combines with the metal, and the carbon 

tinct characteristically colored spark image or “line duced by the carbonic acid gas contained in the becomes deposited as a black powder. The generation 

Vh the accompanying illustration may give a fair breath, combining with the lime in the water. Sev- of the gas must be repeated two or three times; the 

pression of the general aspect of the spectrum as to eral such tests should be made, and the whole placed India rubber tube disengaged, and the combustion 

t m, it ean of course afford no conception of n a small glass funnel fitted with a clean light filter tube allowed to become cold. The bulb may now be 
2.—Extinguishing a lighted taper. 3.—Weighing carbonic acid gas. 4.—Depositing carbon from gas. 

int diversities of olor and exquisite paper The paper should be weighed before filtering broken, and the contents placed in a clean tumbler 

tra i radatior ff tint and luminous and again after the filtered matter has dried upon or glass beaker, and 2 ounces of distilled water added. 

t hie! t various spark groupings the paper. The excess of weight will represent the If a trace of the metal potassium remains, it will 

ind lamina resent The spectrum is crossed in carbonate of lime, or chalk, the carbonic acid gas instantly ignite the hydrogen contained in the water 

ny by da lanes or vacant spaces telling CO.) in the breath having been produced by the This will prove of no consequence. Add 1 ounce more 

! of missing wave lengths; while among th ombustion of the carbon contained in the food by of water, then place the whole of the contents in a 

righter separate lines are two especially prominent the oxygen in the air we breathe clean filter paper fitted into a glass funnel When 

or a gleat gz yellow, and farther down a fine Place into a glass tumbler a teaspoonful of bicar filtered, pour 4 ounces more of distilled water in the 

bright metallic green Owing to the advantages of bonate of soda; add 2 ounces of cold water Prepare filter paper When this has passed through, dry the 

Mmocular here afforded the spectrum has a n another imbler a mixture of 3 ounces of water and paper. The black powder is the carbon (or charcoal) 

beautiful appearance of transparetr and relief diff drachms of sulphuric acid. Stir this with a glass rod contained in the gas. In all these experiments, where 

cult Pour 1 ounce of this liquid into the bicarbonate of bicarbonate of soda has been used in combination with 

if the influer machine is of sufficient power to pro- soda solution; considerable effervescence will occur diluted sulphuric acid, the latter has combined with 

lu x or eight inch sparks in an apparently con Now dip a lighted match into the upper portion of the soda, forming sulphate of soda, while the carbonic 

t ) tream the spectrum of such a discharge b« the tumbler; it will become extinguished instantly acid contained in the bicarbonate has become liber- 

magnificent sight. The constant contortions Dip a lighted wax taper into it; this light will also ated. Many substances can be used, such as granu- 

of the discharge cause the spectrum to become a become extinguished. Add another ounce of the acid lated marble, common chalk, carbonate of lime. Bicar- 

vI wa band of gleaming colors, striped and solution to the bicarbonate, and then during effer- bonate of soda is best suited for all experimental 


ering bar of many hues like a fiery 


violent wind 


Careful attention must be given to proper focusing 
of t era ass, much of the clearness of lineation 
‘ nding upon this consideration A curious modifi 
cation of the appearance described above may be effect 
ed a Hold the instrument to the eyes and 

the prism forward until the spectrum 

lowest position, keeping the spect: 
mn view t following pnp its downward 
en ponding lowering of the instru 
rt s reached its last possible 
osition ondition ittained 
the t brilliancy and many 
of it i that do remain, of 
hich th ire st have become 
perfect! st ght, giving th familiar 
straight line aspect of Chis 
see un Interesting circu he ex 
tremely crooked nature of the ; i ! nt 


escence this tumbler so as to pour the 


empty tumbler 


carefully tilt 


invisible gas above the liquid into an 


(Do not allow any of the liquid to pass.) Upon dip- 


ping a lighted taper or match into this apparently 
empty tumbler, it will become immediately  extin- 
guished This experiment, which is shown in Fig. 
2, proves that carbonic acid gas, although invisible, 
has weight, and may be poured just like a_ liquid. 


Now place a clean, dry, empty tumbler upon a scale 
» that the tumbler balances. 


cid bicarbonate 


pan, and adjust the scale 


Pour another ounce of the into the 


adding anot! bicar- 
While the 1 
pour the gas (not the liquid) carefully into the tum- 
tantly the balance 
down sud- 


tumbler after 


teaspoonful of 


bonate of soda xture is effervescing 


bler on the scale pan. Almost ir 
will turn, and the tumbler 
showing that the gas has not only weight, but 
heavy gas (Fig. 3) It is because of 
its great weicht that this gas remains within the work- 
of a mine after an explosion; hence the 
name “after damp.” 


beam will go 
denly 
is also a very 


ings coal 


purposes 
When we 
respiration 


draws in at each 
of air, and in 
the course of twenty-four hours respires four to five 
thousand gallons, it that a 
being generates an enormous quantity of car- 
gas This fact 
of good ventilation in 


adult 
inches 


consider that an 


about forty cubic 


will be readily seen 


human 


bonic acid alone should prove the 


necessity our dwelling rooms, 


and the sleeping apartments in particular. 
The following simple experiment will prove the 
presence of carbonic acid in a close sleeping apart- 


Pour a quantity of the lime water previously 
described into a large tea saucer Allow it 
upon a stool or box about one foot from the floor. In 
the morning it will be found that a slight crust has 


ment: 
to stand 


formed all over the surface. Upon tapping this crust 
with the handle of a teaspoor ‘he broken crust will 
fall to the bottom Drainin clear liquid, 
this crust will be found to 1ate of lime 


formed by the carbonic acid frou t 
from combustion. 
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have invented means for suspending the car 
of dirigible airships, and connecting the same 
with the gas bag, and the invention comprises 
a novel arrangement of parts applicable in all 
but particularly advantageous when a 
short car has to be suspended by a much 
longer balloon hull. 

WATER-DRAIN FOR BUILDINGS.—F. & 
Breser, Poughkeepsie, N. Y. This invention 
provides against accumulation of water on one 
floor from flowing to stories below in case of 
water used in a fire; provides means of this 
eharacter which can be incorporated in build- 
ings under construction, and applied to old 
buildings; provides automatic devices to de- 
flect water introduced into a building or any 
particular story from passing below to stories 


cases, 





| will be 


Di I 3, 1910. 
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RE‘ _Y PATENTED INVENTIONS. 

Pertaining to Apparel, 

SPRING FOR FLEXIBLE CONNECTIONS. 
_j. H. ©’Brien, Ilion, x @ te & 
venti n is peculiar service in flexible con- 
case! for articles of clothing, such as 
coment rters, armlets, and the like. It 
compreh a flexible strap incapable of 
stretchbi i a spring and guide members 
connect« the strap in such manner that 
the virt eth of the strap may be varied 
by aid tension of the string. 

of Interest to Farmers, 

BEET TOPVER AND DIGGER.—J. Devey, 
Lehi J y, Jr., Garland, and W. A. 
Devey, Al an Fork, Utah. The intention 
in this cast to provide a simple, compact, 
and easily rated device which will top the! 
beets and nove the crown and top to one 
side of tl row, and will afterward lift the | 
beets and separate them from the soil, and 
wherein t cutter may be adjusted to cut the 
crowns ‘ the desired spot. 

CULTIVATOR. WILLIAM Ss. WILBURN, 
Simmo! Mo. In the use of riding culti- 
yators, the variation of the soil in respect to 
hardness and softness offers great difficulty. 
The plows may be set to run two inches deep, 
while the wheels sink normally about half an 
inch, but when soft soil is encountered the 
wheels may sink much farther, causing the 





ADJUSTABLE CULTIVATOR. 











plows to sink say, three or four inches, and 
thus the -plants are liable to be entirely cov- 
ered The cultivator illustrated herewith is 
arranged to overcome this difficulty, enabling 
the driver to regulate the depth regardless of 
the condition of the soil, and regardless of 
whether one wheel sinks farther than the 
other 

CLEVIS.—NELS A. NIEMIE, Box 28, McKen- | 
zie, N. D rhe adjustable clevis shown in the | 
accompanying drawing is adapted for use par 
ticularly plows and similar agricultural 
implements The object of the device is to 
permit of immediate disconnection whenever 
necessary to prevent the danger of breaking. | 
If, instance, the plow should strike a stone, | 
which the horse is not strong enough to dis- | 
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CLEVIS FOR PLOWS, ETC. 

lodge, there would be a tendency to break th 

harness of the plow, but with the use of this | 
clevis, the pull of the horse will disengage the 
locking plate, permitting the clevy bar to 
swing open and disconnect the plow from the 
horse. After the stone has been dug away, or 
the plow lifted around it, the horse may very 

readily be reconnected to the plow 


Of General Interest. 


FOUNTAIN-CUSPIDOR. J. D. Wrison, 
Webster Groves, Mo. The construction of this 
article for use by dentists and others, em- 
bodies a saliva receptacle, a basin forming the 
mouth of the receptacle, a water reservoir 
upon which the receptacle is seated, a cham 
ber at the bottom of the reservoir provided 
with a water inlet valve, a discharge conduit 
leading from the lower portion of the cham- 
ber to the bowl, and an air compressor dis- 
charging into the chamber to expel the water 
therein into the bowl through the conduit. 

DISCHARGE-HEAD FOR COLLAPSIBLE 
TUBES.—O. Gerrprzen, Valparaiso, Chile. 
The improvement is in discharge heads for 
collapsible tubes, more especially such as are 
used for dentifrices in the form of paste or 
cream, and has in view a relatively long and 
narrow discharge head undercut at opposite 
sides, and a spring clip cover adapted to re 
movably seat on the head over the discharge 
and engage the opposite sides of the head 
below the maximum width of the upper 
portion, 

SAND-WHEEL.—G H. Davipson, Mo- 
renci, Ariz. The invention relates to a wheel 
adapted to take the coarse sand out of an 
ore, such as copper sulfid, after it has been 
erushed and ground; and particularly relates 
to type which is adapted to separate the 
sands from the slimes and water, and may be 


used singly, or a plurality of them in series, 


CAR SUSPENSION FOR AIRSHIPS.—G. 
A. Crocco and O. RicaLpon1, Rome, Italy. 
These captains in the Aeronautical Brigade 


| Howard, Hillsboro, N. 


at which water is so introduced, which opera- 
tion is inaugurated by the fire; and provides 
a building with devices in such manner that 
unobtrusive. 

GLASS-CLEANER 
308 119th 


G. Hatosy, Jr., 
York. For the 
of barkeepers and attendants at 
water fountains, a new fixture has been 
invented to permit of readily cleaning glasses. 


Louis 
Street, New 
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GLASS CLEANER FOR BAR KEEPERS. 


The device, as shown in the illustration, con- 
sists of a stationary brush submerged in the 
water of the washing tank and projecting up- 
ward in an inclined direction to permit of 
readily placing the glass the brush and 
cleaning the glasses by turning it thereon. 


DOOR-CHECK.—Jacos Suter, 68 Webster 
Avenue, Jersey City, N. J. The object of this 
invention is to provide a check that may con- 
veniently be attached to a door, to allow par- 


over 


tial opening of the door for ventilation when 
desired, or to securely lock the door in the 
closed position. Two rigid arms, pivotally 
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LMPROVED 


DOOR CHECK, 


connected, 
door jamb 
connected 


are used, one being hinged to the 
and the other being detachably 
with the door. A locking member 
arranged to engage the door arm at its 
pivotal connection with the door jamb arm to 
hold the door locked in closed position, 
BUTTON.—Nets Tweet, care of Jorgen 
DPD. The button pictured 
in the accompanying drawing is provided with 
an extensible adapted conform to 


eyelet to 


| various thicknesses of material that are to be 


| 
| buttoned, 





The support of the eyelet is resili- 





BUTTON WITH EXTENSIBLE EYELET. 


ent, so that it will return to its initial post 
tion after being extended to button thick 
materials. It will be understood by reference 
to the illustration that the eyelet is an exten- 
sion of a pair of spring coils fitted within the 
body of the button. 

Se eel 


Hardware and Tools, 


HANDLE-EXTRACTOR FOR AXES, HAM 
MERS, ETC.—J. VeENo, Vancouver, British 
Columbia, Canada. The device embodies a 








clamp for securing the head of the tool, and | 


a punch, preferably screw-actuated and sup- 
ported from the clamp in a position to press 
on the handle, the punch being swiveled on, 
the screw so that the latter will turn inde- 
pendently thereof, and removably applied to 
permit of a variety of punches of different 
sizes and shapes being used. 

SPRINKLER.—C. A. Borgrson, San Fran- 
cisco, Cal. The invention pertains to a device 
for use in sprinkling lawns, flower gardens, or 
the like, which is adapted distribute an 
even shower of water as lightly as the rain, 
and covering every patch of the ground sur- 
rounding the device within certain limits, 
varying according to water limits. 
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Heating and Lighting. 
TOMATIC CUT-OFF FOR GASMAINS. 
E. LanMers, New Philadelphia, Ohio. 
device prevents explosions or accidents 
caused by changes in the pressure of gas 
mains. The inventor's aim is to automatically 
shut off the flow of gas from the mains when 
pressure becomes too low, thereby 
accidents which might otherwise The 
invention is similar to one disclosed in a prior 
patent granted to Mr. Lahmers. 

Household Utilities, 

BAKING-OVEN.—B. Nino, New York, N. Y. 
This invention relates to baking and 
has reference more particularly to an oven of 
this kind which has a baking chamber casing, 
a furnace, and flues arranged to encompass 
the baking chamber casing, that the heat 
from the furnace is uniformly distributed 
about the casing. 

CURTAIN-POLE 
New York, N. Y. 


AU 
C. 
This 


occur. 





ovens, 
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CARRIER.—J. Kroper, 
The object here is to pro- 
vide a carrier provided with pulleys for a 
draw cord employed for pulling the curtain 
open and shut, the carrier being arranged for 
use either as an outside carrier or for use 
between the jambs of a door or window frame, 
or for suspension over an overhead support 
such as the ceiling or the cross bar of a door 
or window frame. 


Machines and Mechanical Devices, 

CONVEYER.—W. J. Turnsutt, New Or 
leans, La. The invention has for its object 
to provide a perpendicular conveyer which can 
be operated efficiently for discharging cargoes 
from the hulls of vessels and which can be 
lowered from time to time as the cargo is 
discharged in order that the conveyer may be 
supported by the cargo as the latter is low- 
ered during the operation of unloading. 

AIR-COMPRESSOR.—J. Hanna and A. H. 
Hanna, Troy, N. Y. This invention relates to 
certain improvements in air pumps, and more 
particularly to a form of pump adapted to be 


secured to the chassis or other part of a 
motor vehicle to compress air to be used in 
conjunction with the starting device or the 


steering device, or to operate the brakes, or 
for the inflation of the tires, or other desired 
purposes, 





Prime Movers and Their Accessories, 


FLAME OR BAFFLE BRIDGE FOR 
WATER-TUBE BOILERS.—A. P. Geratp, 92 
Poplar Street, Jersey City, N. J. In many 


forms of water-tube boilers, a flame or baffle 
bridge is mounted transversely of the tube so 
to cause the flame or gases of combustion 
travel between the tubes in one direction 
the baffle, and then back between the tubes 


as 
to 
to 























HEAT BESISTING BAFFLE 


BRIDGE, 


upon the opposite side of the baffle. The baffle 
bridges are usually made of tiles supported by 
a cast metal backing. This is frequently 
warped or burned The object of the 
present invention is to overcome this difficulty 
by using layers of tiles, including a series of 
strips of heat-resisting material. 


away. 


Notse.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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For which Letters Patent of the 
United States were Issued 
for the Week Ending 
November 22, 1910, 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents 








Accounting machine, C. Wales Te 976,234 
Adding machine, motor driven, F. A. Ni 

mann 976 
Addressing machine, E. D. Belknap 976 
Advertising device, F. Leschinski . 976 
Advertising device, P. Reeves 3 976,495 
Advertising device, M. 8. Weilman . 976,618 
Aeroplane, Lebreil & Desgeorge. . . 976,582 
Aiming device, search light, h, Weber . 976,416 
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Legal Notices 





PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, \ew Verk, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyright« 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probabie patenta- 
Sility of an invention will be readily given tu any 
inventor furnishing us with a model or sketch and 





a brief description of the device in question. All 
communicatious are strictly confidential Our 
Hand-Book on Patents will be sent free on 


request. 
Ours isthe Oldest agency for securing patente; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 626 F St., Washington, 0. C 














Air, apparatus for producing carburet Kk 
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Air brake, 
Airship, H. Thaden 
Alarm. See Electric 
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8. Mason 
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Animal trap or dip, L. Morris 
Aquarium, J. F. Woblfabrt 
Automobile baggage carrier, I’. Ev: 
Automobile gasoline tank, ) 
Automobile tilting body, ‘T t. de 
Automobile wind screen, E Kiugs.ey 
Automobiles, combined carbureter 
and electric cut-out for, W 
Automobiles, hydraulic transmission 
H. Stevenson 
Axle bearing box, 
Tennison 
Axle, car, J. 
Baling press, W. 8. Livengood 
Bar appliance, W. Jansen 
Bar cutter, rotary, P. Hilgers 
Basket, fruit, N. E. Marshburn 
Bath tub cover, A. Messenger 
Bath wastes and overtlows 
tachment for, E. Newsome 
Batteries, control for charging 
W. Schmidt 
Batteries, electrolyte for alkaline, 
rison 
Batteries, 
Morrison eee 
Batteries, making material for alkaline, 
Morrison 976,279 
Batteries, manufacturing material for alka 
line, W. Morrison 
Battery temperature 
Schmidt ; 
Beam construction, trussed 
Bearing, center, W. White 
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Lock wood ; 
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cloth on, A, M. Hubert-Brierre { 
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0. Neikirk 
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grid for reversible galvanic, W 
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Binder, temporary, F. Wolff WT, 421 
Bit. See Mining machine bit. 

Blowpipe, B. C. Gilligan 

Boat, hydroplane motor, C. Meldau 

Boller, J. G. Hayden 

Bolt feeding machine, C. E, Mitchell 
Bolt lock, wedge, L. G. Roblin 


Boot or shoe caps, manufacture of, V. Fre 
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Boring device, E. Cobb 
Sottling machine, A. A. Dindstofte 
Bottling machine, liquid, A. Schneider 


Bowling apparatus, Hildreth & Cook 

Box corner trimming machine, J. 
enby . 

Brace, M. A. Goodson 

Brake beam, J. J. Hoffman 

Brake beam hanger, J Hoffman 

Bread making composition, D. Chidlow 

Brewing beer, etc ’.. Rogerson 

Brick ejecting mechanism, | Zagelieye 


Lax 























Brick handling device, portable, R. C. Pen 

BONE cccccee : 

Brick handling machine, R. C. Penfield 
Brooder, F. O, Penney 

Broom holder, H. M. Keller 

Brush for plan sifters, sliding, BE. Roth 
Buckle, B. Hawkins 

Bung and tap 2. Friedman 
Burner, J. P. sinecke 

Button, hinged flap, Pichon & Allenou 
Buttonhole cutter, C. L. Rogers 
Cabinet, ribbon, Blevins & Brazille 
Cable hanger, G. G. Larsen 

Calculating machine, Cloud & Albers 
Calculating machine, G. J. Barrett 
Caliper gage, Dittrich & Devecis 
Camera, I. O. Perring 

Canned goods, apparatus for processing, A. 

N eters 076,286 
Cane and similar substances, apparatus for 

treating sugar, G. D. Burton 076,779 
Cane mills, hydraulic cap mechanism for 

sugar, J. 1. Boyer 176,144 
Cap exploding device, A. I Lent ITHS14 
Car arrester, Springer & Ballamy 7 1 
Car bolster, J. F. O'Connor O76, 206 
Car brake, M. A. Pahler IT6, 095 
Car brake beam safety chain holder, ¢ I 

Schwartz 976,220 
Car, convertible passenger railway, M 

Rounds OTe 
Car coupling, G. C, Harlin 976,56 
Car coupling, Leighton & Zilen W76,58 
Car draft rigging, railway, ¢ S. Shall 

berger . ° 176, fA 
Car, drop bottom, A. Becker 976.558 
Car, dump, Tesseyman & Irwin 76,411 
Car dumping mechanism, F.C. Green 

7 U76,176 
Car dumping mechanism, continuous, tireene 

& Palmer ° 176,167, O76, 160 
Car grain door, 0. J, Olson O76.284 
Car life guard, railway, G. A, Varmenter, 
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Car, passenger, EB. T. Robinson 

Car step, folding, R. W. Lomax 

Car tallying device, mine, J. Ross 

Car underframe, railway A. Becker 

Cars, friction draft gear for railway \ 

DE cvebane 176.427 
Carbureter, R. W. ITH mi 
Carbureter, J. W. Ui 6,522 
Carbureter, S. Christofferson ct a WH 
Carbureter, H. M. Reichenbach P76, 692 
Carbureter, ©. ¢ kreis, J 
Carbureter and vaporizer f com 

bustion engines, A. Westmacott 
Carbureters, air control mechanism f 

J. M. Dayton ITO 
Card case, A. Schickerling { th 
Card, hand, ¢ I Beckwith 76,141 
Carding machine, W. Sullivan ' 7 
Carline, metallic c t oT) i 
Cartridge for reduc lia 76,40 
Casing spear, C y 
Casket case, Pye ; 
Cement and =6product zg WwW 

Portiand, M. ‘ 

Cement block handling e, BR lie 

ley sce 
Chain link forming achis li & K 
Chandelier support. J. Rau 7) 
Chemical feed des its 
Chuc Garvit Met ‘“ 
Cigar cas« ( I ‘ i” 
Cigarette mach 76,441 
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THE SEBASTIAN 15-INCH ENGINE LATHE 
HIG H GRADE LOW PRICE 
lders, Garages, Repair and General Jobbing 
e ideal lathe for their work. Catalog free. 


120 Culvert St, Cincinnati, Ohio 


Aute ymobil 
Shops fin th 
The Sebasti an Lathe Co., 


WORK SHOPS — 


of Wor Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINER Y eum. 


allow lower bids on jobs, and give 
greater profit ou the work, Machines 
sent on trial if desirea. Catalog Free. 
w.F & JONR BARNES Co. 
shed 1872, 
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1999 _Rusy St _Rocwrorp, 





ANTI-NICOTINE PIPE 


“Get the Pleasure Without the Polson’? Trade 
The Pipe They Let You Smoke At Home Mark 
Looks and colors like meer- Reg. 
scha Absorbs the nico- 
tine and kee - on tasting 
sweet, rh ~ isuch 











Orde rior More Today. 


M Ss Anywh 
The Smoke r’s Friend Money Back If 
N. ith St., St. Louis, Mo, Not Satisfacto 














BARKER MOTORS 


““Imitated, but Not Equalled” 
Fine mechanical features, 
Honest power ratings. 
Reasonable prices. 


Manufactured by 


Cc. L. BARKER, 


=e Norwalk, - - ~- Conn. 
















Jutely Guaran- 
teed by a RESPON- 
SIBLE concern. 





Write for complete catalog t bout hew these high grade 
tors are t in tt largest in me world devoted 
exclusively to the manufacture le 


GRAY MOTOR CO., 11 LEIB ST., oerrorr, MICH, 
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Designing and Commercializing a Specialty 
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> 
Rotary $60. Save money. Print 
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px paper. THE PaESS CO., Meriden, Conn. 
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$2.00, 
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» postpaid, ¢ 


ri 
Automobiles & Motor Boats {#" 
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AIRCRAFT 


The World’s Great Magazine 
of Aerial Flight 


A Collection of laones Makes a Complete 
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of Alfred W. Lawson 
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famous men as: H. A. Toulmin, Counsel for the 
Wright Brothers; Israel Ludlow, Counsel for 
Paulhan; Clément Ader, Louis Paulhan, Robert 
Esnault-Pelterie, Louis Blériot, George F. 
Campbell Wood, Denys P. Myers, Albert C, 
Triaca, Edward H. Young, 8. P. Langley, 
Hudson Maxim, Sir Hiram Maxim, A. Law- 
rence Rotch, General James Allen, Glen 
Curtiss, Chas. K. Hamilton, Claude Grahame- 
White, ete., etc 


After January first the subscription rate will 
be $1.50 per year. 
Prior to that date it will be $1.00 per year 
Single copies, 15 cents 


THE LAWSON PUBLISHING COMPANY 
37-39 E. 28th St. New York, U.S. A. 
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About Pipe Covering. 
(Continued from page 436.) 

table fibers. The foundation substance 
may be prepared as follows: 15 parts cf 
molasses, parts of water-glass of 38 
deg. to 40 deg. Bé., and 60 parts of water, 
are mixed together in a suitable vessel. 
In a trough, tub, or a nalf-cask, place 40 
parts lo.m, 40 parts kieselguhr, 10 parts 
red iron ocher, 10 parts asbestos fiber, 
mix them first thoroughly while dry, then 
add sufficient of the molasses-water-glass 
solution, until, 
a uniform mass of the consistency of the 
loam used by the builder or 
mason for pointing up, is obtained. This 
foundation substance is applied by hand 
evenly the object to covered, so 
that a coating, about 6 to 10 millimeters 
thick, as rough as possible, but under no 
is produced. Be- 


Something 


25 


paste, stove 


to be 


circumstances smooth, 
fore ali the objects to be protected in a 
place have been covered, those at first 
coated will be dry, so that one can pro- 
ceed at once with the second coating, for 
which is used the second heat-insulating 
mixture. This is prepared by stirring 
20 parts of loam, 70 to 75 parts of kiesel- 


guhr, 5 to 10 parts of asbestos fiber, or 
2% to 5 parts of cow hair, into a 3 to 


5 per cent solution of glue and 10 parts) 


of water-glass, until in consistency it is 
exactly the same as the first mass. The 


coatine with the second mass is effected 
the same as with the foundation mass; 
consequently the coatings each time must 


never be more than 7 to 10 millimeters 
thick. 
The applications are repeated so often 


that, according to need or desire, a cover- 
ing of 2% to 4 centimeters formed; 
but in no case must a new application be 
made until the preceding coating is dry. 
The coating, as far as possible, must be 


is 


by very thorough stirring, 








of uniform thickness, the last applica- | 
: | 
tion level and smooth, so that the cover- 
ing has a presentable appearance. We 


parts of hot water, 1 
10 part of starch 
no 


in 3 
and 1 
the covering is by 


then dissolve, 
part or dextrine, 
with which 
painted, 


syrup, 
means sparingly 
brush, and 
but just one 
the meantime, 
of cheap glazed lining fabric, 
centimeters wide, which may 
length of a few meters, have been soaked 
in the same solution, with parts of 
dextrine solution thinned with water, so 
that they are quite saturated with it; 
they are then rolled up like bandages and 
following a serpentine course, 
The skill of the 
to lay 
without 


by means of a 


surface, one pipe. In 
strips 
10 


a 


say 
in a smaller vessel, 
about 

have 


9 


wrapped, 
about the 
workman 
the covering 


coated pipes. 
be depended on 
on evenly and 


must 


not all the objects at once, | 


wrinkles even with crooked or bent pipes | 


or joints. The strips should overlap one 


another 1 to 2 centimeters so that no part 


remains that is not enveloped, and the} 
entire layer of insulation is covered. 
Flat, or large round objects, like boilers, 
etc., are covered, in place of strips, with 
properly fitted pieces of lining fabric 
Pipe lines that are in the open air and 
exposed to the effects of the weather, 


are covered, in place of with the fabric, 
roofing felt, cut suitably broad and 
long. The sticking on with dextrine, is 
of course omitted here and the felt is 
secured by means of wire. In order that 
the insulation at the end of the pipes 
may be protected as far as possible and 
the lining fabric or roofing feit may not 
be frayed out, the ends may be cov- 
with strips of tin, about 3 centimeters 
broad, also secured by wires. Whatever 
of the insulation projects beyond the 
tin edging is cut off smoothly with a knife 
and to give it a neat appearance, 
as to insure its durability, the cut surface 
is coated with the foundation mass. For 
the roofing felt covering, a cheap tar- 
paint or asphalt varnish applied. 
Where the pipes are connected up by 
flanges, sleeves, or joints, and it is per- 
ceived that they are liable to be taken 
apart at these points or tightened, a suit- 
able space must be left and the coating 
so disposed that in taking apart or tight- 
ening up it will not be in the way. 
Finally, we have to consider the pipe 


with 


is 































OUR chief concern 

with Winter Under- 

wear is Comfort— 
Warmth—Durability. These 
essentials are combined in 


Fleece-Lined Underwear 

LAMBSDOWN is comfort- 
able because its soft fleece is grateful 
to the skin—because it is elastic, fits 
smoothly and easily. 

Warm, because its thick fleece 
protects the body from cold and 
draughts—it keeps the body dry and 
promotes good health. The fleece 
cannot wash away, mat or knot. 


MADE FOR MEN AND psrnagh 

In separate garments and 7 
and up. At your dealer's. "Write oes Betrmed 
Underwear Book No, 30, 
UTICA KNITTING CO., UTICA, &. Y. 
Makers of Bodygard Underwear— 
including Vellastic, Twolayr and 
Springtex. Look for the Bodygard 
Shield when buying underwear. It 
is your safeguard. 





AN IDEAL CHRISTMAS GIFT 
PERFECTION RAZOR STROP 


FOR SAFETY OR ORDINARY BLADES 
FREE TRIAL OFFER.—We want you to use our razor strop —to give it a thorough trial 
There is such comfort—nothing so necessary to the man who would combine economy and _ eso 
The Perfection Razor Strop is sold by highest class dealers caret If your dealer does not 
have it, write us. We will see that you are supplied on our FREE TRIAL plan. 
NAME STYLE OF RAZOR, IF SAFETY 
PERFECTION RAZOR STROP COMPANY, 95 Dearborn St., Suite 53, CHICAGO 





$5.00 Electrical Experimental Outfit for the Boys Christmas $5.00 


Complete outfit includes 5-pound generator, will excite coils, ring bells and light lamps. Has bronze bearings, brass 4 
inch gear drive, silk-wound armature and is furnished with the following material and instruments : 

Ten assorted fittings as sockets, lamps, plugs, fuses, &c. Six blue prints of 50 simple electrical diagrams. Complete signal 
outfit to assemble (24 pieces) wire, fibre, brass tubing, tape, ball, &c. Three electro-magnets, 20, 50, 100 Ohms, solenoid, 


three |-pound permanent magnets, compass, iron filings and telephone induc - 

tion coil, Three stamped envelopes addressed to our instructor. 

E ? FREE COUPON. Send in this coupon with your order of $5.00 and we £ 
will send you FREE, one 250 page electrical book and for 3? 00 extra, a 

complete telephone worth $5.50 with receiver, transmitter, cradle, induction rs 

WESTERN ELECTRIC SALVAGE COMPANY 

1224 So. Washtenaur Ave., Chicago, lil. 


coil and ringers 
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and Electrical Engineers—que ations = ‘Tear 

This valuable pamphiet is the index t« 
+7 SPANGES BERG'S STEAM AND ELECTRICAL ENGI BERING 
¥ by E ee, c. Be 3 Superintendent st. Louis school of En 
ginee ring; Ibert Uhl, E.£., former Instructor Practical Electrical Engin- 
eering, St. Louis School —- Engineering, and W. Pratt. Master Mechanix 
Unquestionably the most complete work ever published and an absolute au 
thority on all subjects relating to Steam and Electrical HBngineering. (niy 
work containing 1,03 Questions and Answers on every branch of engineering 
Written by practical men for practical men in an oasy, simple style so any- 
one can understand it, 672 pages; 648 illustrations; over 200 pages on electricity 
Treats on Gas and Gasoline Engines, Stationary and Locomotive Engineer 
ing. Compressed Air, Refrigeration and Hydraulic Elevators. Students 
experienced engineers and mechanics should have this book. Write at once 
FREE 25-page Pamphlet that tells all about it. 


Examining Board of Steam 
answer betore you can get a license 


and 
for 


GEO. A. ZELLER BOOK COMPANY, 4476 West Belle Place, St. Louis, Mo. 


| Co., 361 Broadway, New York City, and all newsdealers 





as well | 











STEAM TURBINES. — THEIR CON- WEAK SIGNALS EASILY READ 
Steric We naicax Sener eae Te gO TBO van" WIRELESS «ts, 


#9 LENTIFIC 
130%, 1422, 1400, 1447, 1370, 1372. “The Tunes ut unmante ad _signala, Price 


articles have all been prepared by experts in steam tub lar ty Send 9, for cata 
engineering. Price 10 cents each, by mail Munn & Price, $2.50 logue. ‘erik ae HiKCTi vo, 
arelay » Se ork, 





A Desirable Holiday Gift 









a } . 
on DRAPER’S 
ts 4 
7 B brighter an raeet) ii Recording Thermometer 
~ eye, than city gas or electricity. tf ‘Traces automatically a correct and 
Saves its cost in 90 days. Made in e ad continuous record in ink of the 
z suitable designs for homes, stores, a perature on a graduated w 
anne, r.~Ry etc., — 200 % =8 Sbart. Made in two sizes, and atand- 
” : ) Also 
< og Fe bene 9 es Se os other recording weather instru 
Watiiwal StamOIR ELECTRIC WORKS, "| e's , MONKS. THE DRAPER MFG. CO. 
3 B 210 So. Jetferson Street, Dept. 13, Chleage, az 152 Front St., New York 













F you want a complete text book on Solders 
and the art of Soldering, giving practical, 
working recipes and formule which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
read the following ScIENTIFIC 
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ring flected by mean of straw 
braids and insulati: rope The best 
known, cheapest, and possibly the oldest 
is the covering of straw Rye straw is 
moist ned b spraying with water and 
then woven into long braids The con 
ductor pipes are then wound with the 
braid pirally, but not too closely, 30 
that about ntimeter of interspace [fs 
left then the whole thoroughly plas 
tered witli ay paste, in which cow hair 
and chopped raw have been mixed, so 
that tl nterst between the straw 
braids are plastered up, a layer of the 
clay, | to 2 centimeters thick, forming a 
covering This insulation is neither 
sightly nor, especially on hot steam 
pipes, dural 
Much better adapted for this purpose 
is the covering rope, to be obtained ready 
made, of 2 to 5 centimeters in thickness, 
from engine-packing or insulating-mate 
rial manufacturers Asbestos insulating 
rope made from spun asbestos and kiesel- 
guhr is suit for hot conductor pipes, 
whereas for ld or only warm-water 
conductors jute rope suffices. This form 
of covering i rried out in the same 
manner as with straw braids, only the 
rope-colls are laid up close together and 
sometime the plastering with clay Is 
omitted According as the covering is 
executed, protected, and cared for, it will 
last, irrespecti of possibly necessary 
repairs, for several years, so that the 
expenditure of money and labor will be 
abundantly repaid.—Translated from Der 


h-Technische Fabrikant. 
oo 


ELECTRIC HOT-WATER SUPPLY SYSTEM. 


Chemis: 


i€ 


(Continued from page 437.) 

rially in the. present methods of gen 
erating electricity In seeking to cheap- 
en electricity supply by improving the 
load factor, attempts have been made to 
store electricity at the central station, 
as gas is stored at the gas works. But 
the electric storage battery, possible to 
use for this purpose, but not practicable 
on any large scale, is available only for 
the direct current; for the alternating 
current, which is generated in by far the 
largest number ef stations nowadays, 
there is no means of storage. 

The new leetric system of hot-water 
heating is designed to solve the load 
factor problem by taking current at 
times convenient to the generating sta- 
tion to deliver the last, while delivering 
to the consumer electrically heated wa- 
ter at any time convenient to him to 
utilize the hot water It proposes to ac- 
complish this by storing, not electricity 
at the central station, but heat on the 
consumer's premises; taking from the 
mains the current for generating the 
heat only during the daylight hours, 
when the lighting load is small, and 
thus by arrangement with the electricity 
supply company securing a special, low 
rate for current; since the full amount 
of machinery for the maximum demand 
for light must be installed anyway, and 
the company is naturally desirous of 
yperating its machinery at its full capac- 
ity all the time 

The apparatus consists of a heating 
element taking a comparatively small 
current and placed in the center of a 
heavy block of cast iron. The last is 
cast around a coil of iron pipe, one end 
of which is connected to the house water 
piping, the other end of the coil being 
broveht out at a special faucet Sur- 
rounding the iron block is a thick wall of 
heat-insulating substance to hold the 
heat from escaping; any heat that does 
get through this lagging being taken up 
by a wall of water surrounding the same. 


Outside of all is another wall of lagging, 


so that aimost literally none of the elec- 
trically generated heat is lost. 

In operation, an automatic time switch 
turns on the current only during the load 
period each day, when the demand for 
current for lighting is small By the 
long-continued heating effect of the cur- 
rent the temperature of the iron block is 
raised to about 500 deg. F., so that water 


the ber 


A by-pass 


omes 
the faucet 


coil immediately 


pipe leads to 


entering 
Steam 


directly from the house piping, and by 
turning the handle of the faucet to vari- 
ous angles the cold water that flows 
through the apparatus is mixed with 
steam in varying proportions; the mixing 
faucet thus delivering water of any de- 
sired temperature from tepid to boiling. 
An apparatus of 300 kilowatts capacity, 


ylindrical in shape and two feet in diam- 
and in height—a size adapted to or- 
dinary household use—will deliver 30 gal- 
lons of water at 110 degrees temperature, 
as for a hot bath, ten hours after the cur- 
turned off. 

is applied to cook- 
a composite utensil of 
fitting receptacles for individual 
articles of food, the whole inclosed in a 
single removable, heat-insulating cover. 


eter 


rent has been 

The 
ing, employing 
snugly 


same principle 


ee 

MOTOR-DRIVEN PLOW AND CULTIVATOR. 
(Continued from page 437.) 

miles, the and third being con- 
centric cross shafts, moved by bevel 
gears, one actionating the revolving drum 
chain drives, the other 
carrying the pulley outside of the frame, 


second 


by two successive 


allowing for driving other machinery. 


The frame is supported by three 
wheels. The front wheel is set in a 
fork, which supports the insignificant 


front weight by means of a spiral spring, 
and by a steering gear of the usual type 
can be made to turn to an angle of 180 
deg. The wheel is fitted in the middle 
of its rim with a rib, facilitating greatly 
the exact direction of the machine. The 
back wheels have diameter of 4 feet 
8 inches and are 1 foot 6 inches wide, 
that amounts to a proportion of running 
surface of 1,000 square inches, so that 
the specific pressure per square inch pro- 


a 


jection surface is not more than 3% 
pounds, which figure has never been 
realized before in any traction engine, 
which is the reason why the machine 


runs without any difficulty over the soft- 
est ground. The wheels laterally 
closed thin steel plates, prevent 
their becoming clogged with mud. 

A specially large radiator (cooling sur- 
300 square feet) is set in front of 
the motor, and a gasoline tank having a 
capacity of 40 gallons is placed under the 
driver’s seat. The slowest rate of speed 
is in exceptional cases, when 
the ground is hard or heavy, or 
when a great depth (up to 1% feet) is 
desired. When the ground is of medium 
hardness or not extraordinarily 
the normal speed of one mile per hour is 
used to a depth of one foot. The speed 
of two miles per hour is employed in 
loose or sandy ground or where sod or 
stubble is to be broken up (peeling). 
When traveling on the road, the high- 
est speed of four miles is used. The 
proportion of the number of revolutions 
of the drum to the advancing speed of 
the car, which decides the thickness of 
the clods, is constant for every rate of 
speed, which means a variation of drum 
from 25 100 clods of any 

chang- 
above- 


are 


by to 


fac ‘e 


used only 


very 


heavy, 


revolutions to 
thickness desired, is obtained by 
ing the pinion of of the 
|} mentioned chain drives between the gear 
box and the drum. 

By a combination of the steering gear 
with the two brakes on both back wheels, 
and owing to the fact that the machine 





one 


is fitted with a differential, the car can 
be turned in its place, pivoting around 
one of the back wheels in two seconds, 


thus being in a position to begin to work 
a new strip of ground, losing no time in 
unnecessary maneuvering, and leaving 





no space between uncultivated ground. 
The drum in the rear of the car, which 
be lowered lifted to suitable 
distance earth, from the driver's | 
seat, revolves on ball bearings around a | 
shaft, which by means of two tubu 
brackets forms a rigid frame with th 
rear axle. The drum consists of its hub 
with two circular steel plates, one fixed | 
on each end In these steel plates are | 
inserted four hoe shafts, which turn in | 
suitable bearings and carry the hoes, | 
flexibly attached to them. Each hoe is 
up of the following parts, all of 
a holding piece clamped | 


may or a 


from the 


made 
pressed steel: 
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Why Don’t You Read Up On Electr city? « Sere. Driver 


Haven’tyou often thought, “I must read up on 


know what's watt.” Thousands are sayin LAR combines all p eth 
ELECTRICITY is published. A high > & monthly magazine, plumb full of interest to ,¢ Ombines sl) Purposes 
everybody. Not a bit technical wo all electrical men want it—but written in Plain pocket knif-. Hande 
English, htfully entertaining and instructive, with 100 illustrations each issue. Keeps you some hardwood handle; 
posted on al electrical events. Shows how to perform interesting experiments, make and use W¢!! tempered, keen 
electrical devices. * apparatus, etc. Full of hints on business economy and efficiency. a 
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It makes Blue Prints, Black Prints and 
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Success Magazine 


For December and January 





December 
Our Prize 
Fiction Number 





A Few 
Of Our 
January 
Articles 


When “MOLLY MAKE-BELIEVE” appeared, our 
readers gave us no peace until we promised another story 
by the same author. Our Christmas number opens with 
“THE PINK SASH,” by Fleanor Hallowell Abbott. 

In “‘THE HAZARD,” Aatherine Cecil Thurston gives 
an exciting romance of the davs when feelings ran high 
in the fight for a maiden’s hand. 

Rupert Hughes’ story, full of snow, Christmas pres- 
ents, soldiers and a girl, is entitled ‘‘DUMBHEAD.”’ 

In the ‘‘FIRE-BLUE NECKLACE,” by Samuel 
Hopkins Adams, the well-known detective hero, ‘‘Aver- 
age Jones,’’ while in search for the adventure of life, 
lends Cupid a helping hand. 

“THE IRISH SCHOOLMASTER,”’ by Seumas Mac- 
Manus, is the first of a series of delightful Irish sketches. 
John Kendrick Bangs comes into our Christmas issue 
with one of his up-to-date fairy stories, ‘‘PUSS IN THE 
WALDORF.”’ 

Among the many entertaining stories in our Yanuary 
issue there is one by Mar. y Heaton Vorse entitled 
“THEY MEANT WELL’’—a story of too many chap- 
erons and what happened to the girl; also, in ‘‘ THE 
LITTLE MOTHER AND THEIR MAJESTIES,”’ 
Evelyn Van Buren accomplishes her usual feat of mak- 
ing the reader laugh and cry at the same time. 

The Boy Scout movement, its purposes and its laws, 
is treated by Finest Thompson Seton in the article 
“ORGANIZED BOYHOOD.” 

Miriam Finn Scott in “SHOW GIRLS OF 1NDUS- 
TRY” relates interestingly how beauty of form and 
features figure as a big asset in the Business World. 

“THE STORY OF WENDELL PHILLIPS,” by 
Charles Edward Russell,is a vivid and inspiring char 
acter sketch of this great orator and friend of freedom. 

Franklin Clarkin, in a beautifully illustrated article, 
“CITY BEAUTY PAYS,”’ proves that it pays big to 
make a city beautiful—pays in actual dollars and cents. 
In “THE EVERYDAY MIKADO,” Adachi Kinnosuke 
gives a lot of interesting and hitherto unknown facts 
about the Emperor of Japan, his daily life and his 
responsibility for the modern movement in the Island 
Empire. 

“A SOFT-PEDAL STATESMAN,”’ by Robert 
Wickdiffe Woolley, isa slashing character picture of the 
rich, influential and reactionary Senator, Murray Crane 
of Massachusetts. 
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Class‘fied Advertisements 


in this column is 75 centsaline. No iess 


! upon the upper half of the shafts, rigidly 
welded together with two side sheets, form- 


ing the hoe spike and terminating in the | 


| head piece. This piece is fitted with two 


Advertis’ P : 
than four r more than 10 lines accepted. Count! 
seven Wor the line. Ali orders must be accom- 
panied by # re nittance. Further information sent on 


uest sew rr — , 
READ fHis COLUMN CAREFULLY,-— You will find 
certain classes of articles numbered in 


fuqairies ! 

consecutive order If you manufactare these goods 
write us at once and we will send you the name and 
address he party desiring the information. There 
is no charge for this service. In every case it is 


necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeatea 


MUNN & CO., Inc. 








BUSINESS OPPORTUNITIES. 


Inquiry Ne. 9173.—Wanted, manufacturers of 
machinery for removing fibre (coir) from cocoanut 
husks 


$2.00.0.-WE WILL LEND YOU $2000 UNDER 
certain reasonable conditions, and agree that you may 
repay the loan from the dividends on an investment 
whicb we will suggest. For full information. address 
Continental Commercial Co., St. Louis. Mo. 





Inquiry No, 9175.—Wanted, manufacturers of a 
machine calied Beiasco or Blasco, used in tne manulac- 
tare of ostrich feathers. 


TO INVENTORS: If you have any staple article for 
which a large demand is possible and need help, let me 
hear from you. I have a big factory where. highest 
gradé metal work is made; also a big selling agency 
Address Roberts, 700 Jamaica Ave., Brooklyn, N. Y. 


Inquiry No. 918*.—Wanted, manufacturers of 
umes block tires for ore ton trucks. 


INVENTORS! Manufacturers! Steel dies and stamp- 
ing. Special and experimental machinery, and drawings 
made by expert enuineers. Modern factory, scientific 
principles. National Indicator Co., 130 Worth St., N. Y. 


inquiry No. 9190. Wanted, name and address of | 


parties who make for sale pattern ietier moulding ma- 
chines and matrix. 


MACHINES designed and improved, mi cost reduc- 
ed, work guaranteed. Practical, Box 773, N. Y. 

Inquiry No. 9202.—Wanted, to a the Rose 
fountain pen. 


MANUFACTURING COMPANY having high grade 
houseboild aiticie and insufficient capital to handle it 
properly, would like to make arrangement with somo 
strong company to manufac ture and handle same ona 
royalty. Address A. B. C., Box 77: Y. 


tugairy No. 9203.—Woented. addresses of those 
who can offer tourmaline crystals in quantity. 





PATENTS FOR SALE. 


Inquiry No. 9204,—Wanted, to buy non-binding 
nec tie holder. 


GAS STOVE ATTACHMENT, cooks two or more 
things with one burner, cast iron,a* winner.” Willsell 
outright, or exclusive right to manufacture on royaity. 
Inquire Box 660, Woodbridge, N. J 


nquiry No. #205. 
sumer fitting any pipe 


FOR SALE.—United States patent No. 957,055 for an 
adjustable high-chair and attachment for dining room 
chairs to accommodate child. For particulars address 
H. P. Hansen, 110 Stuttsman St. Council Bluffs, 


Wanted, to buy nicotine con- 


Inquiry No. 201i,—\\ anted, manufacturers to sell 
castings such as hammers in the rough 


PROFITABLE OPPORTUNITY.—For sale, patent 
of self- balancing Ship-Table-keeps an “even keel’ 
regardiess of ship's motion. Universally needed. 
Vast profits. A. M. Gustafson, Box 751, Bisbee, Arizona. 

Inquiry No. 9207, Wanted, names and addresses 
of firms making star section iron and steel suitable for 
lightning rods. 


FOR SALE.—Patent 961,990, June 21, Lay io lock me- 
chanism, having broad claims. Addr . Tukis, 66 
Howard Street, Cambridgeport, Mass, 

Inquiry No. 9208S, —Wanted, the ee of the 
manufacturer of the “Little Giant” Pum 





HELP WANTED. 


Inquiry No. 9209.—Wanted, names of owners of 
gold placer properties. 

GET A BETTER PLACE—Uncle Sam is best employ- 
er; pay is high and sure; hours short; places perma- 
nent; promotions regular; vacations with pay; thou- 
sands of vacancies every month; al! kinds of pleasant 
work everywhere; ig lay-offs; no pull needed; common 
education sufficicr Ask for free Booklet 40, giving 
full particulars a explaining my offer of ii sition or 
money back. Eari Hopkins, Washington, D. ¢ 


Inquiry No. 9210.— Wanted, names of owners of 
deposits of pumice or volcanic as 


LISTS OF MANUFACTURERS. 


Inquiry No. 9211.— Wanted, addresses of parties 
who can ship ore containing. vanadium, molypdenum, 
or bismuth. 

COMPLETE LISTS of manufactorers in all lines sap- 
plied at short notice at moderate rates Smal!l and 
special lists compiled to «rder at various prices  Es- 
timates shouid be obtained in advance. Address 
Muuo & Co., Inc., List Department, Box 773, New \ ork. 


Inquiry No. 9212.—Wanted, names and addresses 
of owners ot fluor spar properties. 


SALE AND EXCHANGE. 


Inquiry No. 9213.—Wanted, addresses of parties 
making Viscol compound for shoes or sbues made trom 
leather treated therewith. 

A LIST OF 1,500 wiping and consulting engineers on 
cards. A very valuable list for circularizicg, etc 
Price $15.00, ‘Adare “ss Munn & Co., Ire,, List Vepart- 
ment, Box 773, New ‘ors. 

Inquiry No. 9214.—Wanted, address of maker 
of * Piako,” a fastening for ladies’ dresses. 


Inquiry No. 9215.— Wanted, machine for produc- 
ing a good tinish on hammer and other handles. 


inquiry Ne. 9216.— Wanted, to buy a sewing ma- 
chine baving a very jong arm for special work. 


Inquiry No. 9217.—Wanted, the names and ad- 
dresses of manufacturers of macbinery for shelling al- 
monds and peanuts, 

Inquiry No. 9218.—Wanted, the names and ad- 
dresses of manufacturers of outfits tor salting almonds 
and peanuts. 

Inquiry No. 9219.— Wanted. names and addresses 
of manufacturers of bags, cartons, and oiled and waxed 
Paper for marketing salted almonds and peanuts. 

Pi No. 9220.—Wanted, the names and ad- 

a 3e8 ‘of manufacturers of plants tor the preparation 
an. xing of baking powders; also dealers in ingre- 
die for making the powder, manufacturers of cans. 
labe, , etc., for packing baking powder for the market. 


In sirv No, 9221. “anted, names and addresses 
of « ars of mica properties 

Inariry No. 9222.—Wanted. names and addresses 

of ow a rs of white silica sand deposits. 

Tuquity No. 9223.— Wanted, to buy machinery 
for maki g sugar of milk. 

iuquir: No. 0234.— -Wantes, to buy a motor driven 
floor scrubying mach 


joguters No, oe. Wantes, a concern able to 
eri | lish hammers. 


two side sheets. 


sviral spring, wound around, 


the spring, fixing the tool itself, permits 


avoid any 
roots, etc., and 


swiveling sideways, to 
stacles, such as_ stone, 





later compels the tool to return to its | from any Liquid. 


| original position. 
The force actuating the hoes when | 
| the drum rotates is the centrifugal force 
| combined with the gravity. The reguia- 


| tion of the phase and the energy of suc- | 


cessive blows is done by a latch mechan- 
ism, permitting the hoes to swing out 
at the right moment and catching and 
holding them again, after having per- 
formed this work in the ground. The 
drum has a diameter of 3% feet. In 
front of the main driving tool may be 
placed a dovetailed forecutter, suited to 
}ecut the top grass clod and to tear it 
down into the spaces opened by the 
main knives in order to have it buried 
under the clods. Upon one hoe shaft 
from 16 to 24 hoes can be placed side by 
side in the actual type of machine, allow- 
ing for working a strip 7 to 8 feet wide, 
sufficient for three rows of corn, cotton, 
or potato plants. 


hoes can be changed; light against heavy 
ones, pointed against flat ones, long ones 
against flat-working ones (peeling). The 
changing is done by hand, without un- 
screwing any bolts and without requir- 
ing any special tools. 

With one man to operate it and with 
a gasoline consumption of two to three 
gallons per hour, the following work is 
performed by the machine: 





| Depth, Output, Acres 
Inches per Hour. , 





8to 4 1 to2 


As peeling machine... . 
6to 8 tol 


Ifoeing machine.. 





Hoeing machine. .| 8to10| 06.45 to 0.90 
Hoeing machine... }10 to 14] 0.40 to 0.80 
For very hard and heavy 

ground, where plows and 

motor traction are unfit 

to do any Work,,......+.. 6to 8] 0.40 to 0.80 





Studying these figures, it must be con- 
sidered that the machine renders the 
soil ready for sowing, and it hauls any 
roller or sowing machine attached to 
it, when performing its work. 


+e ——__ 
SCIENTIFIC BREEDING OF ANIMALS AND 
PLANTS. ° 


(Continued from page 440.) 
compared in a far more vital way than 
by simply comparing their yields. 

This centgener method of breeding was 
originated by the Hon. W. M. Hays, As- 
sistant Secretary of Agriculture, who 
stands at the head of a group of men who 
are conquering a new earth. More than 
twenty years ago he began experimenting 
with our field crops, trying to increase 
their yield, and his unique methods have 
been developed into a system with a most 
wonderful organization of detail in select- 
ing seeds, planting large broods of single 
mother plants, recording the performance 
of individual plants, and in tabulating 
and displaying the pedigree values of the 
thousands of newly created pure-bred va- 
rieties, which is now recognized as the 
most important method followed by scien- 
tific breeders. 


awakened all over the country, as is evi 
denced by the fact that establishments 
is to create new heredity 
in many of our 


whose task 
values are being built 
States. 
rado, Wisconsin, North Dakota, South 
Dakota, Kansas, Ohio, and a number of 
other States are actively engaged in for- 
warding this work. The United States 
Department of Agriculture is developing 
specialists, each trained in breeding cer- 
tain species, who are co-operating with 





Interest in this new science has. been | 


Minnesota, Nebraska, Iowa, Colo- | 


bolts, against which the hoeing tool itself | 
is pressed by a spring fixed between the | 
The above-mentioned | 
holding piece is held on the shaft by a’ 
allowing | __ 
for a flexibility in any direction, while | 


giving away forward or backward and LIQUID PISTOL 


Ob- | Will stop the most vicious dog (or 
man) without permanent 


| 
| 
According to the work to be done, the 








JAGGER Marine 
4-Cycle Engines 


Skilitully designed and wel- 
built. Single lever controi, coml 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranve and reiiability 
under most trying conditions 
Sizes 3to@ no. p. Send for catalog, 


CHAS. J. JAGER CO. 


281 Franklin, cor. Batterymarch St. 
Boston, Mass. 













They mend all leaks = 
eranite ware, hot water bags, tin, copper, brass, e 
utensils, ~ No heat, solder, cement or rivet. 

them. Fit any surface. Perfectly smooth. 
Household Bn # Millions in use. fend for siaple paczage, Ie. 
Complete oe ar- ostpaid. Agts wanted 
COL. CO., Box 498 Amsterdam. N.Y. 
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Wizard Repeating 


Intellect _—— 
your Easy, inexpensive. 
creases income; gives ready memory tee 
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Profits from refuse wood and sawdust are in reach of any one who 
will locate near a sawmill. The Scientific American Supplement files 
contain a series of valuable articles on this topic which are contained 
in the following numbers : 


No. 1610 A General Review of the Subject of utilizing wood wastes, 
and the uses to which the wastes may be put. 

No. 1684 The “steam” and “ destructive” distillation processes, and names 
the numerous products obtainable from the complete operation. 

No. 1661 Distillation of soft wood, and gives the proportions and quanti- 
ties of each product obtainable, and the various processes used. 

Nos. 1723 and 1724 The general subject of the utilization of wood 
wastes, giving all the products by a clear and valuable diagram 
showing their relations to each other, and many illustrations of apparatus. 

No. 1592 The manufacture of wood alcohol by a German process 
which first converts sawdust and scraps to glucose and therrto alcohol, leaving 
the residue of the wood with 75% of its heating value, and in condition to 
briquette without a binder. 

No. 1789 Prof. Ruttau’s article on the manufacture of wood alcohol, 
a very comprehensive discussion. Re 

No. 1643 Dry distillation of Beech and other hardwoods com- =: 
paring European and American methods, and giving the quantities of %: 
products obtained. 

No. 1335 Charcoal manufacture in Germany, with complete recovery of 
by-products, their description and uses. “ 

No. 1472 “ Distillation of Pine Products” refers especially to turpentine = 
manufacture, but covers the by-products as well, and gives information of 
the profitable nature of the business. “ss 

No. 1151 Refers to acetic acid, wood spirit and acetone from distillation of 
wood, and gives a good description of the necessary apparatus, and particu. =: 
larly of the points to be observed in operating the plant. 

No. 1736 Production of Alcohol from Cellulose, how wood and *: 
wood products may be used. se 

Each number of the Supplement costs 10 cents. A set of papers = 
containing all the articles above mentioned will be mailed for $2.40 
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) other periodical has ever held exactly the position in the life of 

1e Nation which ‘The Outlook now occupies, and no other journal 

gives in the same efficient way the service which The Outlook 

renders to busy men and women who wish to keep accurately informed 
concerning the world’s doings. As a Weekly Newspaper, The Outlook 
presents in paragraphs and editorial articles a concise record and interpretation 
of current history and current problems. Its contributed articles discuss those 
problems and that history in terms of human experience. As a Monthly 
Magazine, The Outlook presents in the fourth issue of each month a large 
and varied group of illustrated articles, each tested by standards of literary 
workmanship and each having a vital editorial reason for its selection. Those 
who read The Outlook regularlysoon become its enthusiastic friends. Ask them 
what it is that makes The Outlook different from anything else, and why it is 
that The Outlook is so often quoted in politics, in business, anéin the home. 
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is actively associated with The Outlook as a member of its editorial staff, 
and those who wish to know what he really has to say on matters that 
concern the Nation’s welfare will find his views fully expressed in The 
Outlook over his own signature. His writings on current topics do 
not appear in any other newspaper or magazine. Under the title 
«« American Workers in Town and Country” Mr. Roosevelt will contribute 
three or four articles early in 1911 dealing with the social and industrial 
problems of the miner and farmer. ‘The articles are based on his visits to 
the Pennsylvania coal mines and to the abandoned farms of New York. 
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in Xmas boxes Standard, Safety, and Self-Filling Types 31] intnas bres i} 
8 Ctip-on-Cap > Clip-on-Cap 
} 50¢. additional L. E. Waterman Company 125. additional Ft 
173 Broadway - - . - New York 
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LEARN to BE A WATCHMAKER 


Bradley Polytechnic Institute 
H os 
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Forme I . 
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Your PATENTS | 


Incorporate : sd ey 


transact 

_ essa “ t I wea f aking stock 
f ' t dard, 

i iE Any OF A. fresiaent agent for 
Reference: A bank in Arizona 


STODDARD INC ORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
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i Second - Hand Motor Cyeles 
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Department “MM.” ST Warren Street, New York City | 





UBRICAy SIND | 
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VANADIUM 


Vanadium was discovered in 1801, but did not take its 
place in the list of chemical elements until 1830, when Sefstrom 
found it in the finest grades of Swedish irons. 

That the high quality of Swedish irons is largely due to the 
presence of Vanadium has been proved since Vanadium became 
a commercial metal. Until very recently Vanadium was scarce, 
but the discovery of rich mines have made it an article of every- 
day use in metallurgy. How it strengthens, toughens and im- 
proves steel, iron, copper, bronze and brass is told in these books. 
How it is applied, and what Vanadium Steel has done; how 
the Vanadized metals stand up under shocks, strains, jars and 
vibrations that would wreck any other metal—all is explained in 
these books. The full set will be sent in receipt of ten cents— 


stamps or coin. 


AMERICAN VANADIUM COMPANY 
331 Frick Building 
PITTSBURG, PA. 











JUST THE THING! 
we sear or big rt ar srcund, Ss in 
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PARKER 
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PARKER PEN COMPANY, Geo. 8S. Parker, Pres, 
170 Mi Street, danesville, Wis 


AGOOD OIL CAN ioe 


filled with that famous 3-in-One 
vil for only 10c. This ‘Tot 
offer covers alimited num- 

ber of cans andis solely to 
introduce 3-in-One to new 

people. The can oa 








the oil alone is worth and polishing 
10c. If is worth jf furniture, 
never tried reventing 
3-in-One for | rust on any metal 
lubric a oe surface, do it now. 
mechanism, Wrap a dimeina 


| cle: ” he =k piece of paper and mail 
to 3 IN | OIL CO., 


Ph 14 Broad- 

way, New York City. 
By return you get the can 
£ Full of 3-in-One 


PAPER FASTENERS. 
75,000,000 


SOLD thesat EAN 
momece f of 


shou 
thei a IPE. RIORITY. 
Trade 0. K. Mark 


Made of brass, 3 sizes. In brass boxes of 100. 
Handsome.Compact. Strong. No Slipping, NEVER! 
All stationers. Send 10¢ for sample box of 5@, 
assorted sizes. Illustrated booklet free. ‘ 
The O. K. Mfg. Co., Syracuse, N. Y. NO 1B 











Weeder Counters 


to registe rr rec pre 
movements ¢ 
tions, Cut full size. 
Booklet Free 


VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 
t yel rneters, Udometers, 
Tachometers. Counters 
and Fine Castings. 
Represented in Great Britain by 

Maret & Co., Lowirep, 6 

R vad, Finsbur> Square 
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Lepw. Loews & Co. 

LEARN ISOMETRIC DRAWING 
m bin. es »ho' by 
with enon 4 eaienieie 

inventors. 


Invaluable t 
The 1S06 RAPH makes iso- 





on i 
Send today. "THE ISOGRAPH CO. 7 V4a B 28d a 8t., New York City. 


LUFKIN 


TAPES AND RULES 
ARE THE BEST, 


for sale everywhere. Send for 
Catalog No. 16. 


LUFKIN RVES Po. 
Saginaw, Mich., 
New York and — 


re SEO. 


5 SELLS Fon SIXTY 
GILSON 
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